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СОЕ A. 


—  —ICONDOCTOR . IS PLACED AcROSS ТЕ CONNECTIONS. 
COMPONENT... SOME... OR. АҺ. OE ANY... CURRENT. N... 
" SHORTCUT THROUGH THE. CON. ростов 
nee 'SHoRT CIRCUITS SUCH. AS _ This . ARE USUALLY UNDESIRABLE. 
ДАТ BEST. THEY «ΑΝ... «βω5ε.. ВАттЕќ! 65 то RAPIDLY. 


— ose THEIR CAPACITY. Амр ТМЕУ «ΑΝ. CAUSE. РАМАСЕ 
то WIRING Амр. COMPONENT. S..." SHORT." СА 

-- N LAUSE ENOUGH- НЕАГ. TO ем: ТЕ. THE 1М54-АТ10М. 
d ON. А WIRE TL CAUTION: THE... HUMAN... BODY... CONDU.CTS. 
ELECTRICITY... THERE FORE 


_— ELECTRICAL ест МАХ 
τας Е THE. VOLTAGE... AND... CURRENT... ARE Мен. Емойбн., ου 


МАУ RECEIVE А  DANGEROOS 08. ЕМЕМ LETHAL  SHOCK. 

1а ELECTRICAL "GROUND 

a NC (ам. LAS. L CONNECTED το ‚ EARTA. BY. 4 

pecu OSURES. . OE ELECTRICALLY POWERED DEVI «ες „АВЕ. СОЛ). £c: ТЕР... 
[ΤΌ THIS- GROUND WIRE, "THIS... PREVENTS. A. SHOCK... AZAROD....S Ноос. 

dA. NON GROUNDED. WIRE MAKE «ΌμτΑςτ. WITHTHE. METAL. ENCLOSURE. 


— -Митноот -THE GROUND CONNECTION, А РЕйзом M TbUCHI N G. THE РЕШСЕ. 
NAILE STANDING Ом Th£ Φβουμρ... OR А ЕТ ЕСООК „МСАТ... 
ВЕСЕМЕ А DANGEROUS. SHOCK. - 


mos 25. CONNECTED το. GROUN Daorn -2 
——dEOR...IN.ST.AMCE, THE MINUS UU ης ς--- 


. THE... CARCULTS _ABovE Амр. be I 
OM. _ТНЕ _PRgECEEDING PAGE U 


CAM. ВЕ CONSIDERED GROUN Dorno 


THE STUDY Ар... 


APRICATION OF ELECTRONS, _ 


AND TREIR EEFE QT Se τηε. SIMPLE ST. Αρ- 
STRAIG. ο s ο se 


ELECTRON. S ... ARE 


Ë ELECTRON CS EAR BEYOND THESE — 


ΕΑΞΕ..... MATH. WHICH. STREAMS n 


46-ы REALLY. ——МОВЕ US EEUG 


SPEECH. OR. ЗРЕЕСН САМ ВЕ _TRANS= - 


TAN U IT ЕТ. 
е 


в A DIAGRAM. _ 
ως ΕΚΕ... THAS 


LIKE ЛНЕЗЕ «ΑΝ... REPRESENT. 


VARIATIONS 19. THE BRICHT NE SSQ.. А... 
WAY ΤΟ SEND. ШОСЕ . OVER А &ЕА/Л1 


IA PULSES — А РИЗЕ 15 А SUDDEN, BRIEF INCREASE ος. _ 


= CREASE ИМ А οθυβκξΕωτ... ELou). THE 10644 РЕ 

— ουδ... НАШЕ ΑΝ... ΙΝΣΤΑΝΤΑΝΕΟΟΣ. Д15Е AND FALL бит. 

s SL REA le PULSES  АВЕ Нот SO ЛОРА а ο... 
VL ТЕМА _pULSE (7-2... 


fmm ч C gean PULSE (—).. _ 
фат ЕНУ NIRE τον s 
ЕС ИА Е 


ҒАМ. TIME. 


| З жае е Кейш “БАС” ка. 4 Та ЕНЕ — € Е 
— | POLARLTYX (ос) _ OR... BOTH... POSITIVE... AND... NEGATIVE. СОМРОМЁМТЅ _ 
MANY KINDS 0E WAVES.. НЕКЕ АВЕ A. 


АС ЗЛЕ WAVE... ος. SINE ШАЧЕ... — DC+ SINE WAVE... AC SQUARE. МАМЕ 


и 


JM. EO. E MAT. L ΟΝ. a MHE PRO CESS THAT GENERATES THE. 
ΝῊ 1S CALED MODULA TILON e U SIGNACS сам. ВЕ Абу... 
«Αα... моме ом А 00 .CEVEC,. THEIR ЕМЕМУ . 5... - 


ALL ELE CXROMIC. DEVICES Ано CIRCUITS... Ели Е RATE. ИИ" 
I ELECTRICAL... SURRENTS.... WHEN... THÉSE....CURKEMTS... 


COMPONENTS.. BLOCK, ат ү ο 
MANIPULATE 9... 


КЕ A Lou W... RESI STANS Е 
5010 WIRE _ IS А мее. 


^20NDUCTOR. 
STRANDE 
ВАВЕ „ ἀοµουοτὀορς. ` МАВЕ 15... 
INSULATING _ _Q0UER ING PLA. сте, 
WIRE WHICH. HAS. BEEN. TINNED. 


METAL LIKE 12. 


МОЕ _ IS _ TWO... ОЕ. ΠοΚΕ... TWISTED. ..OR....6RAIDED 


WAFER КЕ тн. ОМЕ. Ро Е. 


КАК А Т./ОМ S... _ ARE. -„РО. 5516846. 


ο LAYS e 


ο. LREATES А  МАСМЕТЮ _ FIELD... THAT PULLS- ОЕ SWITCH 
AGAINST ο. AWAY |... FROM... ANOTHER... 


RELAYS — Ам ENCLOSED.. 
SPACED. 


EE ΞΙΠΡΕΕ... SPsT ЕЕСАҮ, 


— sa 
w ТЕ T ere ЭСКМ. 


Α ICROPHO 
DORRESPONOING VARIATIONS м Ам 
НЕ SUND МАМЕ VARIATIONS . АРЕ. 
то Фаск-Амр- ΕΟΑΤΗ. MOVEMENTS. о A E 
QR Εοιε CALLER А _ DIAPHRA GH -HESE (ОИЕ МЕ 
VARIATIONS м Ам Е(ЕстисАс.  LURRENT | 
ος THE FOLLOWING _ MEANS i. 
ГІ CARBON- MOVEMENT ОЕ Τη 
АРРАЕР το А САР Е ОЕ САК! 


t TIONAL _ CHANGE. . 


—_ Е СРУЗТАЬ —_ А WAESR OE PIEZOELECTRIC MATERIAL. (ммен. PRODUCES. 
ДА VOLTAGE WHEN BENT Еу THE. PRESSURE ОС. SOUND. WAVE S). ЕО! 
THE DIAPHRAGM 08.15 MECHANICALLY. LINKED το. THE DIAPHRAGM... 


JA SPEAKER CONVERT 4 NS 1h 
| VOLTAGE то SOUND МАМЕ $... ТН. 
Соммом.  ЪРЕАКЕВЗ _ ARE ` 


|O MAGNET SIMILAR... IN... PRINCIPLE __. 
PHONE. 1) FACT, А MAGNÉT IC 


1 CRYSTAL — SIMILAR ΙΝ... 
PRONE . `. А cRvsTAL БР 


RESISTORS 


R QR COME ιών DOZENS ОЕ SIZES...AND SHAPES __ 
G rn ALL ро |. TAE. LIMIT“ CURRENT 
МОЕ ___AGour THAT. LATER, . FIRST, (Ет5 ЗЕЕ НОМ A. 
“og RESIST 
m TYPICAL 


СШ PROTECTIVE HOUSING пп 


COLOR LODE |.ÉANOS. 


| CARBON COMPOSITION” | 
5 POWDERED CARBON MIXED ыты А с 0ЕСШКЕ |. BINDER. s. 
d THIS Кыр ог RESISTOR 15 EASY το MAKE... AND. .ITS 
R AN САМ ВЕ CHANGED . .FROM ONE RESIST QR 
TO ІНЕ МЕХТ SIMPLY ВУ CHANGING . THE RATIO. ОЕ .. 
ARBON PARTICLES το BINDER | МОВЕ — САЕбОМ _ GLVES.. 
R Ам СЕ. 


[L1DO-iT-YOURSELE RESISTORS — Χου CAN MAKE А КЕ 15ток. 
Ву DRAWING А LINE WITH А SOFT ¿EAD  РЕМСЦ ом А ΣΗΕΕΤ 


PENCIL LINE. 
/ 


— 


PRETTY. ВОТ THÉ Es / НАУЕ А ΕΔΕ... 
PURPOSE. 4 тығу INDOICATE THE, _ 
..R£ESISTOR _ “ 


— A 000 000... 
10.000, 000. 
--100,000, 000... 


„RESISTOR. COLOR.. 
YELLOW. I$ THE... 


D RESISTOR SUBSTITUTION _ PRECAUTIONS — RESISTORS πμ, . 
CONDUCT LOTS OE. CURRENT. Сал BECOME. ..VERY... HOT. 1... 
Е THEREFORE -ALWAYS . USE RESISTORS ΗΑΙΝΟ THE а 
EN $ _— -Рошев КАМ <. Е А РЕОТЕСТ YOU'RE iiion 
ее в... Ровъм T _ ЗзРЕ ЕУ _ THE POWER... RATING. 


RESISTORS , 115 (Лоде ОК ΤΟ. USE 


я 2С : | Е GREEK 080. БОЕ __. 

к 2.2.000. THEREFORE. ta 8? x 1,000. οκ. 47,000... 
Ν =: Pris i —.MÉGOHM. кы OR. MER _1, -000,000 ΟΗΛΣ................ ian 

E iid or AS. 

22440 1,000., 000. 


ШЫ B о ONE OF SEVERAL _ NS 
OF. RESISTORS. . HERE ARE OTHERS i... 


= Са FILIA. RESISTOR S.. VARIO 
ЗЕ А Thi Ем OF Ші 
А 


ARBON. Ем. RESISTORS. - 
DEPOSITING. А CARBON Ем. ον. 
DER. A... SPIRAL ` GRoov d 
TROLS _ THE. .LENGTA OF АЕ 

THE _ BESISTAN СЕ... 


οκ... 
р та Е ЕМ οι 
ЕЕ ИМЕЕМ THE . 


UN D 2 A QE ЕЕЗ n IAMCE.. .. 
ο а WIRE. THEY... ΑΕ. VERY ACCURATE. м.р 


INCREASING .. ТАЕ ет ..LEVEL...DECREASES. -. 
ЕЗЗТАМСЕ. . MORE. _ AGouT THIS LAITE R.. 


5. МАРЛАЫМЕ RESISTORS — OFTEN IT'S NECESSARY 


Q ChANGÉ τηε. RESISTANCE ΟΕ... A. .RESISTOR. |. VARIAR&LE ЕЕ 
е SORS ARE CALLED ῥΡΟΤΕΝΜΤΙΟΜΕΤΕΕΣ, ... THEY |. ARE...  ῺὋ. E 
D ГО ALTER | TAE VOLUME QE А РАМО . СВАЫСЕ __ S 
n BRIGHTNESS ОЕ А LAMP... ADTDST THE... CALIBRATION e 
А METER, ETC. TRIMMERS — ARE _ РОЛЕМТІОМЕТЕЕ5 2-2... " 
M ЖАР р QUE PES A ...PLASTAG. THDMBWHEEL ορ. А мото 
Ро А SCREWDRWVER BLADE. THEY АРЕ DESIGNED. ГО " 
OCCASIONAL КРОМЕ T Lil Е 
— |D вЕзалов s syma Sa 2 ` m 


ха 


TAE тора, ёєз\згАМб& S _ | _ 

SIMPLY. ΤΗΕ. ΞΟ ов тне Ёт ў. 

ΜΟΙΝΙΟυΑΙ. RESISTANCE So — _ 

L| PARALCEC CIRCUIT — RESISTORS _ CAM ALSO EE 
COMMJECYEO. ша PARALLEL. LIKE ты: 
[E ТОТАС RESISTANCE IS _ w 


[AE PRODUCT. ОЕ ТИЕ  Ὦ.. Е : 
— [uo ВЕЗЗТАЮСЕЗ МмрЕР Кт #1 Bj 
«ΕΥ. ТЕ мА 


| ος, . BY RATIO ок Ri. 
Амо 82. С HERE'S. THE. EORMULA... 


JCAPACITORS ПП 


s = τος ELECTRON Ss τηε. 
| SIMPLEST САРА тов . 1$... TUO CONDUCTOR S. SEPARATED. 
{ВУ Ам. —NSULATIN. G MATERIAL CALLED. 


CONNECTION 
LEADS... 


— THE. PLATES. QAM. _ 
. DISCS, ALUMINUM.. Кене — .. OR . A THL ЕА 
— APPLIED Тр... OPPOSITE -510Е5 ОЕ А 504.10 
ВЕ CONDUCTOR. — MELECTRIC — Сондисток. SANDWICH _ 
w ROLLED N QY ορ. LEET.. FLAT e 
TYPES. 0E CAPACITORS.. 


ου... САМ MAKE. СА CAPACITOR. ЕЗІ 1 EET S OR. 
LUMINU M.. воц &ND...ONE |. SHEET. ΙΑΧΕΡ....ΡΑΡΕΕ.. εοιρ... 


„ЕО СІ БЕТЗ . роми T. TOUCH) . PRESS - esed 
κ | BRIEFLY TO ТАЕ. 
E EXPOSED. Емо S. oE THE Бон ЗНЕЕТЗ. ТНА | 
TOUCH- TAE o κ ERU ya E DAN СЕ 
ULTLAAETER. Ло THE  .FOlL.. SHEETS. 
L.MMLC..INDICATE А НАС VOLTA&E ... = — ее » ае РЕЈ. 
БАЕ 


19. CHARGING... CAPACITOR 
(ОВ -НОМЕМАРЕ CAPACITOR 
ALM0ST AMMEDIATELY a SiN 
SLOW. ромм тв 
RESISTOR 
-BATTE RY: 


M wn 
CAPACITOR + WILL. GRADUALLY.. К 
3 .DIELEGTRIG. UNTIL. BOTH... PLATES... HAVE. 
CHARGE, Г AN CAPACITOR LS... THEN _ DISCHARGED 
ee DSCHARGED.. VERY... QUICKLY. 
Ш ат PLATES TOGETHER. ОЁ ιτ. ς 
 DISCHARGEO MORE. oo SLOWLY BY. CONNECTING 
RES STOR Acgoss Те 


BERES А. 
R . GRAPH ΟΕ ΤΕ , 
25 DISCHARGE THE: ` 


193 


O TIME 


D SPECIFYING CAPACITORS — THE ABILITY.. το STORE, 
ELECTRONS IS KNOWN AS CAPACITANCE. CAPACITANCE.. 15. 
S... ..1-.FARAD. _ CAPACITOR... 6ΟΝΝΕΟΤΕΟ.. 
А Мис. STORE 0,180, 000, 000, оо, осо, ооо (6.28 T" 

ELECTRONS! OST. CAPACITORS.  BAVE.. 
CAPACITORS _ АРЕ SPECIFIED. IN... P. Ж αι 
FARAD) Amb. . LARGER CAPACITORS ARE. SPECIFIED. IN. 
) (Миомтнъ Ок А FARAD) e o SUMMING 


APAC rT: ορ. s. MAY. 
ετωβς ... VAL ШЕ ала: 
CLOSE VALUES FOR 


SPECIE (ED _ VALUE. a 
CAPACITOR RATE 
LEVE 


κ ποπ. ПП CAPACITOR SUBSTITUTION |. PRECAUTION S — You. MU; 
..MAKE. .SURE.. THE __ CAPACITOR... YOU Айлы το... 
USE MEETS. ΤΗΕ. ВЕФИВЕР _ _ 
VOLTAGE RATING. OTHER ИЛЕ. TS DIELEQTRIC _ 
мау ВЕ ZAPPED THE ЗТОВЕО.  GHAESE a 
CHE... VOLTAGE Вт.) G 5 .USUACCY РММТЕВ _ 
_ ON τε... САРАСток. УМ. HEANS LL VOCTES МИМ 
1.15 WORKING VOLTS. 
CAPACITORS.. 
ла ELECTRIC. 


дабы OES ERASE ONER кё... μπες. 2 АМО. 
πμ kan uta ы былан шг THE... .CAPACITANCE....1$....CHAALGED. 
ΕΕΙΧΕΟ ο ONE 


ROTATING А ROD 
PLATES... = 


< SCREWDRIVER... 


шн TUNE QS CILLA.TOR.S. 
τ THOSE. USED 
WATCHES... 


— RADIO... RECEIVERS я 
MITTERS . THÉ. DIELECTRIC 
cel S ИАА 918 


νο ΟΧΙ. ρε. SABER... FORM. Ευ... 
1S... TH E... DIELECTRI C. 
NoN-ECECTROLCYTAC. 
CAPACITANCE... 
CUMINUM... 

MOST... ELECTR 


бо то МоѕТ....РоЅІЛИЕ __- 
CONSEC TION...POINT-I 


CHARGE. 
LARGE. EM 522 т 
LONE R 10 νοσς С 
A SCREWDRIVER... .PLACE >. 
TERMINALS! МӘН уотавЕ. 
LAKE... THOSE. 05Е0 1. ТЕ! 


AND... PHOTOFLASH пле сам... 


-ЦЕЛВАС CHARGE | NEVER, мен 
LEADS. 062. SucH . A САРАсат 


_THE _ VERY U ¿EASY ..ΤΑΕ. Тот... 


THROwU......YOi .ACROSS. А боом. 


| ARE. USED ИЕ 


OFTEN CAPACITORS «ΑΕΕ... 


.SOH& TIMES „САРА 
LAKE _ THIS ; 


RESISTOR. AND. CAPACITOR ... APPLICATIONS ма. зел; 


ANGREDIEN TS... 


А EROM A POWER По 
Fa C ος a 


ЗЕ «οτ5..0Ε.. URREMT 
БО... ОЕЕ. 10. ο... 

VERY BRIEF ВЫТ. 
JAPILLED το. MEARR Y. 
GUTCHES „#5... ща 
AN ВЕ ББгиматЕО.... 


4800 
„WHEN. 


VERSA. THI 
В ΄ SVESTAN TIAL. REDUC TIONS 
CIRCUITS. .. THESE. POWER SPIKES 
THEY ARE SOnETINES.. E 
Ν - PLACING... А. -. SHALL ( O.1 uE 
σωμα НЕ. Po ER LEADS ΟΕ. x ГА 


мата МИНИН СЕИЕА нн 
илтноит. CAPAcCITAR. 


КЕ MIMIATURE. LÀ 
Su PPAIES POWER... ----- 


METER. το. «ΟΕΤΕΑ/. ΑΝ... EELT RAILA ma 
ATO DC. зема... 
SIGNAL EROR . А ват АЕ 2———— 
4006... CIE 72445......... MIR EM — 


m КТ. BUT... SUMLLGHA? USE THIS 2. c 


юн PASS ΤΗΕ... ELUGTUATANG 1644 AMD. 
60<к. THE... STEAD 


LI gc ον ЕШ μπες 
RESISTOR (в) ΑΝΩ... GAPACIIOR (с) ARE . VERY 1МРОВ- . 
τος -MEY ΑΕΕ ΤΗΕ INTEGRATOR Ано ΡΙΕΕΕΡΕΝΤΙΑΤοΚ. _ 

m THESE CIRCUITS _ ARE _ OSED το.  РЕЗНАРЕ ΑΝ. IN — 


Тш C ΟΕ. WAVES. OR PULSES S 


— THE ρβορυςτ OF 8 Амос по THESE . CIRCUITS LS UU 

LLED THE ВС NME- -CONSTAND o Бок THÉ... CIRCUITS пил. 

SHOWN BELOW. p . THE ВС TIME. ma cc ας ЕЕЕ τ 
-------ᾱ.....Ατ.....-ἑΑ5τ.... TEN . TIMES . THE... INTERVAL... ÉETUEEM | 


— — ουτβυτ.. WAVEFORMS (OFTEN. CALLED А SAWTOOTH) шш. 
— Ναι. REACH. THEIR FULL HEIGHT  ( AMPLITUDE). 1T 5 . 
—EASY. το. DESIGN ΑΝ. AMPLIFIER... THAT. IGNORES _ _ 
.. WAVES... YT HH... CE: A 


— SEO То НАКЕ NARRO PULSE  ϐ6ΕΦΕβΑΤτοκς... ΕΟΚ 


_ CONSTANT.. OF. A CIRCUIT. оти! 
| ~- FOR. A.. CHARGING.. OR. DISCHARG/AG.. 
SAPASI TOR. ας πο. во. THROUGH. 65. 3% ОЕ THE CHANGE 


|| Ας A. Col... 
HIS. ЕЕ. 
-ЕСЕСТКОНАСМЮЕТЗ, 


1.15). CREATE. ΑΝ Ем. S 
POSSIBLE _ ___ SOLENOLDS. РВ 


WHILE. 
ARE. 


- -540м SQUAR&. WAVE — 


М .FAsT 5αυβε wave — ПЛ 
ΞΟΜΕΤΙΠΕἘς.... А. СОС шие... ADD. RINGING- б» 
055106... TAROUCA . IV. THUS сам. HAPPEN 
ESISTANCE. οΕ... THE „ EXTERNAL... CURREN 
оммеЕст5 . ΤΗΕ ENDS „ОЕ ТНЕ.С014...15. 


SQUARE. "WAVE = xd pr n 


«Ф төз 5. RINGING = 
ος. THE ENERGY ім “THE 
АМ... DUCED . (ТРАМ5ЕЕККЕО).. | 
е „вом. ТҢІЅ. IS THE PRINCIPLE OF 


ЕОЕМЕЮ. 13 0806р 
AS... QALLED ΤΗΣ... 


CORE 30. 
меу; САМ. 


ада i и қ „COILS. ке 
АА се: («Co 231^ (CwwbiNGs") 
BN) 


{7 


AUT A СН. VOLTAGE. -PULSE «ΑΝ 686 PRODUCED 
— А CHOKE  ШНЕМ _ THE CURRENT. FLOWING. TARQUGAL . _ 


— —LLRANSEORMERGS — 


Mc Nw 
TRANSFORM ERS 
—— AVN G ов... MORE... WINDIN.GS. USUALLY ЖЕ oct 
τα BAROUN. о А  соммом LORE МАРЕ EROM aa 
| LAMINATED IRON ЗНЕЕТЗХ.. HERE? $ А ЗММЕ ПП. ue 


ЕАМЗЕОВ MEER : 


ARE ΔΑ... МАЗОВ ССА55 ΟΕ. 6οιε5.. m 


ИХ LAMINATED __ CORE __ эе 
"ROUGH THE PRIMARY СОШ. 
ЧЕЛ ти ВЕ INLDUCED... 
SECONDARY... INDIA G. A STEADY C De)... =: 
WILL мог ВЕ ТРАМЗЕЕ RRÉD. ЕКО... QNE бои ro 


VOLTAGE. САМ νο. CURREN Б салы 
THEY.. Do. NOT. + ОЕ COURSE p REA. 
NOTHING... THEREFORE. E. TRAMSEORHER........ 
MOLTA GE ОЕ АА. ΙΤ... ВЕРИСЕ$. ` 
ОТНЕ . VATAGÉ. ο... 


THE. PRIMARY... VOLTAGE. „400. СОКЕЕМ 
FERRER UNALTERED. .. TD... THE... SE CON. 246 У, OFTEN 
CALLED. AN 1504470М TRANS EOR МЕД... ща 


THE... VOLTAGE 15 INCREASED. ЕУ. OTHE TURNMS.RATID. 
THUS ДД 1:58 тиек. Вато _ L _ @oosT = ИТ... 
AT... THE PRIMARY. INTO  2S- vVoLTS ΑΓ. THE SECONDAR- 


аа 0 TRANSFORMER TYPES AND APPLICATION 
ΡΟΜΕ. OFTHE. Αποκ. TRANSFORMER ТУР 


S — HERE ARE . 


OAM USED ΤῸ. 15о.4ТЕ .. .. 
FEBERENT PARTS. 


| ..BOWER... CONVERSION. 


ЕСУІ T M 
TRANSFORMER __ 


МЕО т PRoDUc Е.. 
μας Ν Τι Ον... ΡΑΕ κς " 
IN GASOLINE.. Е MES... 
..U$ED.. ___ЁОШЕ. 
EM. „ето RE. SES ps 5 
SOME LASERS, NEO, 
TO REDEEM „LIGHTS „Ете. 


P A ме ROPHONE., SPE AKER _ 
У z OR... OTHER... DEVICE... 
% OPPOSITION ΤΟ TAE FLOW. 


MPONENTS _ d MADE FROM. CRYSTALS. — CALLED 


EMICONDUCTORS. DEPENDING... ON .GERTAIN U QOSDITIQALS , 
Ал ке A сомристов ος. | 


THERE ААӨБ -MANY DIFFERENT. SEMICONDUCTING...MATERLALS, —_ 
и ντ SILIQON THE. HAIN М GREDIE „ОЕ SAN D 138. 
ще АВ 1091. POPULAR UU U UU e " cM om 


А SILICON Ατομ.. наз BoT s + 


мымі DN Ч ΕΙΕΟΤΕΟΝΣ. . 
солото MED. κε. πα νε... 2-9-. = = ы же ЕМЕ 
— — EIGHT a отиввЕКОВЕ, А NUCLEUS Сое od PD SHEU S 


шабом ATOMA ом “ко Я 
UP WITH FOUR ΟΕ. тм 
rm ыызы KEIGHEORS _ TO SHARE ELECTRONS.: 


А CLUSTER 0Е 3/00м. ATOM _ 
SHARIN G OUTER. ЕВ(ЕСтЕОМ9 Ls. 


о FORES... .A.... REGULAR... ARA ANIGE-.. 
I MENT. CALLED _ A CRYSTALS. 


отне. 15 А МАСМЕЕР VIEW ИН 
Е А σον... 6ΕχςΤΗΑς, TO. 


дог. "PP cr RON. S OE. uu... 


πα ινα» “ HIS кён ВАН Атом. АВЕ  знешМ. _ 


аяк ра RAY INL СОКОВ.. 


SILICON CAN. ΕΕ. 
_-©Ёрцә м... лмто ВС... i 
CRYSTAL 5. 115 COT oee 
ON ντο. WAE ERS бов U 
MAKIN G ELECTRONI Qna 


D) SILICON. RECIPES — PURE SILICON ISNT VSRY USEUka  . 
олы шы ыыы кышы лы aasan aa STP ώση οκτώ 
SPICE. _UP THEIR 514160 


и RECIPE S ιτ. А дан. 
И -РнозРнокиз< „ Вовом ОВ. OTHER. 
ο G00DIESA _ THIS. 18 СЕР 
νυν DOPING THE SALON a WHEN. 


f€@——— — DALL CON нз VERY ЗЕЕ ——— 


— _ ELECTRONIC PROPERTIE S donoe 


CERTAN. _ OTHER Атомз (Ам JUN WAITH 5ἰεσοδ... Атомя ΤΟ 
ORM CRYSTALS. HERS! S THE... CATCH А BORON атом. 
AS ONLY THREE ELECTRON А) 115 ουτε... με. АМ. 
А PHOSPHORUS . Атом ... HAS  ЕшЕ. LECTÉONS ММ TS 


OUTER. SHELL, _ SILICON WITH. EXTRA. .PHOSPHOROS ELE CTRONS ....... 


CALLED.. MZ LXRE . SILLCOA (Ме NÉGATIVE).... SHICON ... WITH. 
Е.Еством. ОЕРСЕмт... Еовол) 4 
ICON ÇP РО 


18 CALLED. РТУ .. 


DL. P-IYXPE.. SILICON 
A вовом. Атом 1М А LUS TER ..... к 
QE. Ззи(ол. Атома LEAVES А “и 
VACANT ELECTRON OPENIN д 
CALLED А НоЕ. (τ. POSSIBLE М. 
OR AN ELECTRON FROM A... (99) ©... 
АВВУ _ Атом. То "FALL. INTO. 2 


ΤΗΕ... Нол. THEREFORE THE _ _ > 
HOoLE...HAS . MOVED... А ес 


Моме τη.Βουδη....ννατΕβ).................................. АТО 


— € з UM PHOSPHORUS. ATO 
П М-ТУРЕ SILICON — s 


A PHOSPHORUS.. Атом 1 А 
LUSTER ΟΕ. Зижом _ ATO 

DONATES. Ам  Ехтка ELECTRON.. 

118 EXTRA. ELECTRON. 
ΑΝ MOVE. .THROUGH ЛНЕ .. 
β τη... 681 


ΕΑ J OTHER ὦ 
N-IYPÉ SILICON сам CARRY 
Дю ELECTRICAL CURE EN 
Вит so сам P-TYPE σις í ч ДЫ. 
` 2 CARRY“ THE CURRENT-  Εχτκὰ....... MES, 
TC ELECTRON WR Hz 


ЕВЕ. ВОВЕ 


ROTH P-TYPE А AND Ν-ΤΥΡΕ SILICON  QONDYST ELECTRICITY. с 
H RESISTANCE ОБ βοτη _ TYPES 15 DETERMINED. ЕУ Ὃ. 
ΗΕ. PROPOR TION ОЕ BOLES. ОР SURPLUS ELECTRON So 
—— J THREREFORE Боты TYPE S сам FUNCTION Аз BESISTORS. 
AND THEY WILL бомооет _ ELEGTRICITY Ιω Аму DIRECTION.. 


FORMING |  ЗОМЕ P-TYPE . SILICON... а В ΟΗΙΡ OF МО и 
ρε. SILICON, Е(Ебтвом5 ωμά Ειοω. THROUGH THE .SICICON 
ONLY Ο.Ε... DIRECTIGAL, | THIS 15 THE PRINCIPLE ο. 
ΤΗ DIODE s THE Р-М INTERFACE 15 CALLED ТИЕ ΕΝ TUNCTION. .. 


Cl Ном) THE _ DIODE WORKS ~~ μερες А Sumur rp 0 
PLANLA TION. ОЕ How. ALORE „ .QONDUCTS. ...ELECTRIQITY _ 
NONE DIRECTION (FORWARD) HE BLOCKING Τ.Ε... 
0 ОЕ QURRENT 18. THE OPPOSITE DIRECTION (REVERSE). 


h — —— U ELECTRON FLOW 


LLL ВЕ FLOW CURRENT FLOW . 
-HERE ТНЕ СНАВСЕ. ВЕРЕ ΤΗΕ |. CHARGE ` 
-Евом. ТНЕ BATTERY. Ебом ІНЕ BATTERY ........... 
—— REPELS Нос 5. AMD ELECTRONS | АТТЕАсТ5 низ Амр 
m TOWARD. _ THE JUNCTION s ЦКБ Еством5 _ AWAY. Ево  .... 


ДЕ TRE VOLTAGE  Ехсвво | ΤΕ ТОМСТОМ. THERE - ... 
Ос урет (0лсом), THÉN ....... Боре, МО οωβετ 0. 
ELECTRONS . WILL | CROSS CAN.  Егош. — 
ІНЕ _ дою стом AND ο 
wass OMBINE WITH НОЕ. 7 —CATHODE. 1. 
А CURRENT ΤΗΕΝ Εεοως. 


ΕΙ А TYPICAL DIODE — 
омномеу ENCLOSED 8 
СУусюрЕй5, А равк BAND MARKS. 
-THE САТНОрЕ | TERMINAL, | THE 000. 
OPPOSITE. TERMINAL 


qu 


LJ OODE OPERATION — You ALREADY KNOW А DIODE 15 
LIKE Ам U U ELECTRONIC ONES WAY МАЕ. | 1195 LELPOR TANT reo 


O. ΩΜΡΕΕΞΤΑΝΡ. SOME ... AODITIONAC  АзрЕст5 OE. ....DIODE. 
OPERATION, U НЕВЕ __ АРЕ З0мЕ Κεν ONES i. Кышкы аа 


ADi орЕ __ WICL. NOT... CON DUX QT UNTDL. THÉ FORWARD 2. 
-VOLTAGE REACHES А CERTA/M ...THÉESHOLD..... POIMTS ΕΟΚ... 
сом  0100ЕЯ_ THIS VOLTAGE 15 Α 


ДЕ THE .FORWARD сиввЕмт BECOMES. А 
EXCGEÉSSAE THE SEMICONDUCTOR сен Р u М 

— | МАУ CRACK ор ειτ! Амр Е ЖЕНЕ Же ыы: даа 
“Орытаста MAY. <ЕРАРАТЕ. ΙΕ ΤΗΕ. - 


CONO UCT. 
RESULTING. 
се. " 


CAUSÉ Α.. QIODE ___ Tb CON. DU T. ΜΗΝ ЕН 
[H WRONG . DIR&CTION, . SINE E „1415 . 
OCTA GE 15 РАМУ . HIGH... THE __ 5оррем 1 a 


ІП SUMMING ορ DIODE | OPERA TK 
THS GRAPH SU tt 5 up DIODE аа. 


Hi 
"n 
| 
1 
| 
| 
| 
| 


а FORWARD Ист АСЕ 

= REVERSE VOLTAGE 
ТЕ = -OR WARD. CURRENT 
к = RSE | CURRENT. ο σος 


O TYPES ος DIODES — МАМУ  DIFEERENT KINDS ОЕ _____ 


DIODES Аве | AVAILARLE. | HERE ΑΕ SOME ο. ТИЕ 
АЗАР TYPES Z оси S рол з ыи ысы аА = 


— TRANS FORM. Low CURRENT. AC. TO D C4 DETECI _ 
es са ΡΕ ADIOS! s E er 
Fo. ; 


FUNCTIONALLY. _ IDENTIQAC 10 змам SIGNAL 
Ν 10065 4... POWER. ВЕСТ РЕКЗ σὰν. ΗΑΝΟΕΕ........ S 
μα d <S MUR... MORE. CURRENT... THEY.  АВЕ ANS TALKED. _ _ 
WS AN LARGE. METAL PACKAGE S. TRAT З0АК ορ... 
EXCESS HEAT. AND. ТРАМЗРЕВ ΙΤ. TDA  HETAL . 
MAINLY. IN POWER SUPPLIES. 


s DESIGNED. Tb. HAVE. А 
_ (Cou verioN). VOcTASE. _ 
4 — QAN.... FUNCTION... LIKE ooon 
.SWITCH, ZENER .DI0DES _ 


——— — M0. EN & Е SEN ST ιν Е 


| HAVING BREAKDOWN VOLTAGE S (Ма) ОЕ EROM. ABOUT. 
pr PR «Έπνοςτς. . TO 20о.= уо<175.....АВЕ.......АУА&А ВЕ. ы 


ЖЕН BIASED. _ DioDES MADE 
 FRoH.. CERTAIN. SEMICONDUCTORS (LIKE GALIUM — 
-АВЗЕМИЕ  PHOSPHIDE ) Емит CONSIDERABLY мове 
М RADIATION THAN —SIUCON. DIODE S. THEYRE одр 
225 LIGHT - Емттиче βιορες (Ех), μας 


ο ος L—— ALL. DIODES RESPOND το SOME DEGREE . WHEN. — 
ο ILLUMINATED BY LIGHT... DIODES DESIGNED SPE- 
ст LIGHT АВЕ LALLED _ 
Рвоторорв5. | THEY |. INCLUDE А  С4А55 ОВ. 
PLASTIC _ WiMDow _ THROUGH WHICH ΤΕ LIGAT. 
ENTERS. OFTEN THEY HAVE A LARGE , EXPOSED _ — 
-δυνεοτιον REGION, _ SILICON MAKES 6000 ΡΗΟΤΟΡΙΟΡΕΣ, . — 


| cu eur doit IO ш n] n RE E 


И SIGNAL (ος VOLTAGE) ...... 
Ἢ. bc por 1S RECTIFIED INTO А. 
— BAL oE ЗВЕНА U U SINGLE. .POLARATY. «ος. U | 
AS... BLOCKED. SIGNAL (oR νοιτΑΘΕ).................. 


— N£GATWELY... CHARGED... TO A. ΘΟ5ΙΤΙΝΕΙΥ. .CHARGED..REGION МНУ — _ 
DOES. TAE. ARROWHEAD нм А .DIODE .. SYMBOL. POINT. им THE _ 
PPOSITE.. DIRECTION 2. TAERE ARE TWO REASONS UU .................. 
41. BEGIN N IMG... ΜΗΙΤΉ.  BENTAMIN... ERANKLIN., - то WAS. TRADITION АЕ UU — 
ASSUMED ELECTRICITY FLOWS ЕВом А .PoSITIVELY CHARGED. то А 


επ ВИ ЕТ ЕТИМ 5 ss 
ών aaa СОЕ samasaa 


EREFORE. — Соммом “D ВЕЕЕВ . TO... POSLTIVE WVE CURREN: E —E¿ow 4 KILL Ua ЕСІНЕ 
JSEÉMACONDUCTORS. _ μα L AE E N орать 


дом, вот WE'RE STUCK. WITH SYMBOLS THAT. | 5 у 
\ 


THE TRANSISTOR. 


OTHER. 

TRANSISTORS... 

Αρα. EIERS 
ARE. 


ГВ ТОВ 


„АТР... А SECOND.  IUNCTION. πο. A. να 
„JUNCTION DODE AND Уи. 
AL LLS T LAYER. SILICON... SANDWICH... 
не ЕТ CAN GE EITHER 
. PAP... EITHER... WAY, 
a LAYER. ACTS LIKE. 


FANLET .. oR ФАТЕ. THAT.. CONTROLS.. un 
on Pet MOVING. THROUGH... 
THREE _ LAYERS... 


| ANSISTOR OPERATION — 
ΑΒΕ... ΤΕ. 
AN HAS.. FEWER. 
Со ЕСТОВ... Де ае FORE. 
МС. CAUSE.. 
ως OC CLER TOR... . QGURRENT. 


— APT... 
„CURRENT 


ELECTRON. 
FLOW 


ODE) ме мог. Сомовст. 
VOLTAGE EXCEEDS . Ο.6- VOT 


А_ --- 


DAMAGE... OR... ο ο... mo == 
SEMICONDUCTOR... ΙΡ... TAA Ton FORMS ДА 
TRANSISTOR. DE TRE CHIP ..1SN) T. НАЕНЕР,  — 
TINY. CONNECTION WIRE S MAY МЕСТ = 

. FROM... THE.....CHIP... NEVER 


салады SISTORS — МАМУ __рЕЕЁВЕМТ.....Ё!Мм5. 
_.—..АИА/&А&СЁЕ..... HERE  АВЕ εχβηριές. ος 


 ΕιωιτομιΝ: е. 


SMALL SIGNAL TRAASISTORS _ ARE. а 
_АНРЧЕУ _ Low LEVEL 16А А 
ο ΣΜΑΤΕΗΙΝ е . TRANSISTORS... ARE рез 
„То ВЕ OPERATED Еищцу 09 ОҢ... ОБЕ.. 

SOME _ TRANSISTORS сам 4 
„AND SWITCH EQUALLY. WELL 


USED. И! ы А GH. р 
К. AMPL EIERS LAND... Pow € 

o SMPECIES. ... CARGE... SIZE... AND. 
„EXPOSED METAL SURFACE S.. KEEP. 
„ТАЕ КА. 


= -Ат-р----ОРЕВАТЕ. „Ат RADIO TELEVISION... 
πα уан ГО Амр MICROWAVE FREQUENCIES. 1 


1BIPOLAR | TRANSISTOR. SYMBOLS -- ARROWS. POINTIN DIRECTION... 


πω να — ο ΟΕ. НОЕ РОМ. LL 
COLLECTOR C C) oenen a ы гориста Е 


ко. CURRENT. — ELOMOS _ EROM НЕ EMITTER το THÉ. COLLECTOR. Сте . _ 
IIRANSISTOR 1510661), IF. TRE ВАЗЕ 15 FORWARD — BIASED. Εν АТ 


— Ине COLLECTOR.. C THE TRANSISTOR 15 OM), WHEN. OPERATED IN 
ONLY TRES Е TWO. MODES, m Е TRANSISTOR. FUNCTIONS.. Аз А SMATCH a 
πο συν Е ΤΗΕ. BASE 15 ΕΟΡΜΑΑΡ- BIASED,... THE..EMITTER-COLLECTOR. CURRENT. ` 
SMALLER ВАЗЕ „СУВКЕМТ. 2. 
ТЕ: АВЕ  TRANSUSTOR тем U U FUNCTIONS... AS „АМ... АМРЕ JER ТН! 

αν оти DISCUSSION... APPLIES. το. A. TRANSISTOR... mi .MHICH..... TAE... £ MI HIER 15 τηε — 
р ΝΝΕςΤΙΟΝ... ΕΟΝ. Вотн ὭλΕ. МРОТ Амр дотРит AN DnA Sieen 


К à —COMMON -EMITTER CIRCUIT... SOME... SIMPLIEIED... COM MONC...... 
Rm EMITTER Да EEN 115... АВЕ 5ΗομΝ.. BELOW.. 50 YOU. САМ SEE HOM... 

"e ТИЕУ ARE USED... IN... REAL. CIRCUITS, EACH. EXAMPLE... REFERS... TO. 
„3. А TYPICAL.. WORKING АРР САТОМ IN CHAPTER 9. . P. 


AR OUR ος κο ο πο το τος 


2 e RESIST OEF | | REsISTOR. „Со ο) 
222. NIC ο S SESI өк ЕА 
С [C ——— (ο 


ет МЕ } PIEZO BUZZER, ЕТС. 
in PLACE OF LAMP. 


ONLY. TWO INPUTS. АВЕ POSSIBLE GROUND (ο s) AND THE . 
TONES: POSITIVE.. BATTERY. VOLTAGE C+ V)... THERE FORE... THE .. TRANSSIST.OR — 
Ом А. ο PE RESISTANCE. 15 5,000 то 
А МЕ ЛЕ s 
NSIDER ABLE PISTANCE.) —— 


ПА BIPOLAR TRANSISTOR Ὀς Αµρειειεβ-- ІНЕ VARIABLE ____ 
RESISTOR |. EORWARD Ἢ 
+ BIASES ТНЕ TRANSISTOR .... 
— AND... .COMIROLS. πε пп 


CA RREMTL. TAE МЕТЕВ . .. 
— ANDICA TES TAE OUTPUT ........ 


NDS бы (сои єстов = EMITTER) UU U 
12226. Da [N | сиввемт, ІНЕ SERIES a 
| === р] ВЕТОК PROTECTS... 
W Со удмдме Ι.Ν] TAE. МЕТЕВ EROM 
т RESISTOR. 5 а ЕХСЕЗ Е .. CURRENT, ... 
ΛΑ ττττὗ E 


IN. A. WORKING. CIRCUI Т, THE. VARIABLE RESISTOR. MAY EE ιν... 
SERIES WITH LA. SECOND... COMPONENT... BAVING. А... RESISTANCE =. 
THAT... VARIES... 1TH... TEMPERATURE ,. ΕΙ6ΗΤ,. MOLSTURE,... ETC. (WATER... 
AS. ЛНЕ VARIABLE... RESISTANCE IN... TAE. .MOISTURE METER ом 
48. 104)... WHEN... THE... Рот SIGN AL... CHANGES RAPIDLY, АМ. 
—— AC. AMPLYIELER. _ Such А THE ONE . 


R. ANS t STOR. А с. А MPL. L E IER —. тв 14 TAE 
МЯСЕ. ОЕ SEVERA b . 
m BASC Ае ΑΜΡΩΕΙΕΕΣ.... 
EAE. ВРУТ CARNOT OR . 


ЛЕ ЮАО RES ISToR U АЗ 
1 CAuSES THE. ОМТРОТ. 
uu —©Ч#®®# МТ το BECOME 
ΙΑ. мотАев Сузтив). 


RE BIAS _RESISTOR 15 SELECTED тр GIVE. АМ OUTPUT... VOLTAGE s 
QE Абут HALE THE BATTERY |J VOLTAGE. ОТНЕ AMPLIEIED... SIGNAL... 
T μες" ON THIS... STEADY... OUTPUT VOLTAGE Амр МУАВЕБ АВОМЕ AND 
BELOW ιτ, (WITHOUT THE BIAS RESISTOR ONLY THE POSITIVE. 
HA 2 m Νρωτ. SIGNAL ABOVE Oo МОТ (SEE Р. 45) им 
É Аме D. ταις WALL CAUSE . SEVERE .. DISTORTION.) то ЗЕЕ ooa 
ONE МАУ А WORKING... VERSION. ОЕ THIS... A.MELIELER 13 USED, ----- 
TURN мом то . P. 122 Амо (оок АТГ THE OUTPUT... SECTIQNL UU U — 
© КЕ ПЕНТУАМЕ -TRANSMITTER .......------------------------------- 


ΜΑΚΕ. Амо „REQUIRE 1655. 51сом 


EIELDEEFEECTL TRANSISTORS 


RAMSISTORS (oR ΕΕΤ5) HAVE ВЕ. СОМЕ MORE —— 
НАМ BIPOLAR.. TRANSISTORS. . THEY. .ARE..EASY το Ν᾿ 
THERE ARE. TWO. МАЗОК | 

~ METAL .—.OXIDE -SEMICONDUCTOR n 
А KINDS. AN. OUTPUT CURRENT 15 CONTROLLED. ВУ A ____ 


RESIST. ANCE. 


P " ЕГІЗІ! с ες. ТАЕ белім 


ORURRENT, _ _ТНЕКЕЕОВЕ. 
BEC m ΕΟ.....Α.5...... 
С В А SwITC H. 


.N- СНАММЕС FET. WORKS. СА NEGATIVE __ 
CREATES | TWO. AIGH RESISTANCE REGION S  _ 
THE  СНАММЕ: . АртАФЕМТ το. THE Р-ТУРЕ ` 

-VOLTAGE WILL QAUSE ΤΗΕ. кир то а 
LL AND... COMPLETELY.....ÉLOCK..... THE... 
THE GATE ~ CHANNEL | RESISTANCE IS VERY BIGH , 


1 MORE .ABDUT TUNCTION FETs — Зее MEY АВЕ VOLTAGE ..  Ὃ. 


—-|CONTROLLED U TUNCTION EET: в. JEETS) HAVE IMPORTANT. 
ADVANTAGES... OVER. CURRENT — CONT.ROLLED..BIPOLAR.... TRANSISTORS. _ _ 
L. TAE GATE- CHANNEL RESISTANCE ОҒ A. ΤΕ 5 ΝΕΕχ. 
ERE FORE .. THE EDUC = 
ILE. OR νο. ЕЕЕЕСТ ON EXTERNAL COMPONENTS ος... 
ms RESULT Son CLONE CTED 10 175 ВАТЕ. 
. THE МЕРУ HIGH GATE- CHANNEL RÉSISTANCE . MÉANS ПП 
PRACTICALLY мо CURRENT... ECO US ΙΗ. U THE GATE «бит. 
ину IS THE RESISTANCE 5ο MEA? ТЕ СМЕ ἀρ. _ и 
HANNEL...FORHM А оф. 50 «ον Аз TAE мг 
МА REVERSE . GIASES THIS DIODE, ΤΗΕ... GATE HAS s 
= Е (BLEH INPUT RESISTANCE.) T τος y Rl со а: 
LIKE BIPOLAR . TRANSISTORS... IEET.s CAN ВЕ DAMAGED _ ου 
DESTROYED Ву EXCESSIVE . «ώκκεντ.. ο | МОТА ФЕ. 
—— | KINDS OE. тимстом БЕТ -- TEETs АВЕ 0560 ΙΝ. MANY _ 
DIEEERENT ΑΡΡΕΙΟΑΤΙΟΝΕ., | SINCE ТНЕУ CANNOT ВЕ USED ........... 
m EOR мен... PowER. ` ROLES, MOST -ARE INSTALLED 1.5444 ο 
— .θιΑβδτιο... ο... ETAL РАСКАСЕЗ. _ HERE _ ARE ΤΗΕ. МАМ 
CATÉGORIES — dita co EHE 
ceu SMALL. SIGNAL... AMD. SWITCHING. _ 
-----ῄ мац SIGNAL ІЕЕТе . ARE υε Ат τηε... 
—— КЕК ο ИИИ мит STAGE ο. ΑΜΡΗΕΙΕΕΣ. T0... PROVIDE s s 
—fH СА RLGH RESISTANCE РОТ. Τεν. АВЕ. 
ος „ALSO USED... Α5.... SWITCHES. 


Мей FREQUENCY σεετς 
_АМРЫЕУ. 


Indice d ΤΗΕ. мЕТА ОХ, DEZ SEMICONDUCTOR им ша αι 
——— РЕГ (oR ΜΟΣΕΕΤ). НАЗ ВЕСОМЕ SOURCE.. 

——— RE DST ИчРоктАмт TRANSISTOR. пп. 

τος MOST. MICROCOMPUTER AND MEMORY _ _ _ 

ο ы INTEGRATED. σικουιτς. ARE |. ARRAYS .... 


П MOSFET SARE EASY το 
EE MEY CAM. ВЕ VERY SMALL, 
— SoH& . MOSEET. σιβουιτ5 


MOSFET OPERATION — AL... 
SURPRIS MOSFETs _ ARE N-TYPe ов P-TYPE. | P- MOSEEI. |... 
JUNCIKE  ЛНЕ. ЛУМСТОМ БЕТ, ΤΗΕ... 
САТЕ ος. А МОЗЕЕТ НА5 Νο 
ELECXRACAL.. CONTACT.  имлн ΤΗΕ.  .... 
UREE ας αι RSE вс πως 
(AN... INSULATOR) SEPARATES ete PES 
ІНЕ САТЕ 5 МЕТА CONTASI. = 


А POSITIVE GATE VOLTAS 
ATTRACTS _ ELCECTRONS. ΤῸ 


Γι ОМОВЕ ABOUT MOSFETs — ΤΗΕ INPUT RESISTANCE ΟΕ. THE. 
md MO —IS ΤΗΕ HIGAEST ОЕ ANY . TRANSISTOR... THIS 
mm AND OTHER FACTORS GWE. ΜΟΞΕΕΤΕ..  ИМРОЕТАМТ ADVANTAGES 


1. ІНЕ GATE = CHANNEL RESISTANCE 15 ALMOST INFINITE _ 
CTYPICALLY 1, 000 ooo ‚доо „ооо „одо - 0НМЗ). THIS. MEANS ΤΗΕ. 

A PULLS мо CURRENT. ҒЕоы EXTERNAL  CipRcuU TS. (МЕ 
Ay ВоЁВом/ А FEw. TRILLIONTHS ОЕ Ам AMPERE.) 


2. MOSEETS. CAN.. FUNCTION Ας VOLTAGE - CONTROLLED VARIABLE.. 


RESISTORS. _ THÉ GATE VOLTAGE CONTROLS CHANNEL КЕЗИЗТА Е 


LOW. 13 


REDUCED. Ок 5ТОРРЕР. _. . 


ПА _МОЗЕЕТ LAMP. DRIVER— THIS CIRCUIT. SHOWS... 
ο POWER. M0OSEET САМ... ВЕ... κ 


А20 масая 


5% 


- 


< 
- м? - —— 

— 

= 


SINCE LLL. 
PowER...MOSEET. 


змллтен. ср 
ВЕРАСЕР В 


LIKE...A...DIODE  илтн 
CONNECTIONS. ТТ 
КЕ ЛА МОТА Е = CONTROLLED ` _ 4 
—  ISWAIY CBR Амор. Оов. NOT АМРЫЕХ. BAS E А 


«5ενεββ.... 
Ж SWITCHES. 
AIGH CURRENT 
-Евом ВАЗЕ 1. 
ТЕЁ. „ВЕ 
-VOLTAGE.., 
PLOWS.. PROM ERIE: 
ато. BE... Εμιττεβ.. чыда 


отт ?5 . TRIGGER. VoLrA&E. 5 
IS. REACHED. . THE CURRENT | 


SMALL 
CURRENT 


LEAD... WI ILL ALLOW RC 
LARGER... CURRENT ——————— ———— - 
HROUGH THE. 


ЮЗТЕАР THEY. о с ДАНИ еко РЗИН Сет: 
ISMUIXCAES.. TAERE ARE. 10 FAMILIE SOE “THYRISTORS 511 "oM 
|CoONTROLLED...RECTIFIERS..( SCR s)... AND... TRIAC.S... SCRs. SWITCH 
RENT. AMD . TRIACS . SWITCH . ALTERNATING CURRENT, __ 


-CONTROLLED _ _ ВЕСТ! FIERS Е 

| те SCR 16  SUMILAR то А РАБ -Anane сл у ο 
AMSISTOR MITHA FOURTH LAYER у. 
THEREFORE . THREE. DN тимстом. _ B 757 
ША OMETIME S Па ED ДА 3:Ξ4Αβχγε ....... 
Соре ...SINCE т PASSE S А s. 


E... uc d ο. μμ. ςΑΤΗΟΡΕ. — Ἢ 
РОЗ ТИЕ: TIRAR NU THE CATHODE. а LL ы ы ыы, 


[ARE FORWARD  BJASED. _ THE MIDDLE РМ JUNCTION, HOWEVER, Ι5...... 
REVERSE BIASED. ΑΝΡ...... 
CURRENT ««ΑΝΜΟΤ.. Еом 
: А SMALL. САТЕ CURRENT... 
RUE od A _ FORWARD. BIASES THE 

SEM BE ο ГЕГИ = 


ча LEE απο М 
{2 ош THROUGH тнє . 
| Ad ΡΕνιςΕ,. ТНЕ 58 
| : L C STAYS ον EVEN IE — 
Loro τος А eio TNE GATE CURRENT _ 


A KINDS SCRS ARE CATEGORIZED. ACCORDING ITO . 
— THE CURRENT. THEY САМ SWITCH. HERE |. ARE... THREE... SEMERAG По 


[CATEGORIES (MANY OTHER CASE STYLES ARE _ Aa 


< 2.600 AMPERES .. Ατ υρ. 28: SEVERA. 
ο ΠΛΟΩΞΑΝΡ. Мот | THEY... 


En Ном .SCRs. 


PENA ARRANGEMENT. _ Shows How Ам SCR | т ашышын я 
zs D... TR. затен ом Ам INCANDESCENT να o xs 


АМР, “ОТНЕВ DEVICES. САм Аз0 GE _ 


ο. лы τηε. .IRIAC 15 EQUIVALENT UU U . U , ..,,............ Желе 

— По Two 8085 CONNECTED таа πω πο τε ασ КЕБ 
a IN. PARALLEL a THIS... MEANS D MAIN. TERMINAL. 

ο. ul cut LM ru ΗΕ 2 (овал 

аи IRECT Амр ALTERNATING м | 
ИВВЕМТ, . NOTICE . THAT. THÉ. n.p re 

ТАС... HAS EE LAYERS GATE МАМ TERMINAL.. 

[роз AM. EXTRA o N-TYPE КИ 1 ов А 

oL RÉGION... ALSO NOTE вом x RI ана оз ва ολο. 

ο δις THREE . LEAPS.. маке contact ____ υ- = 

ОТН πο. LAYERS, πο ο ж г μια οκ ερ ыш) 
πες С TRIAC OPERATION — τηε TWO PARALLEL | SCRS THAT .. 

е: Жаа Е OS SUME MEE Бов А TRIAS FACE 
М OPPOSITE DIREQ- 

кен — TIONS. (REVERSE = 

———— ΡΑΑΑέΕΕ).. WHEN an 

. USED... το. SWITCH. . 

— L. LJ | ALTERNATING cuR- __ 

ποτ απο μμ απο σε ο PT qe RENI p TAE TRIAL 

a CURRENT | N |..." STAYS OM ONLY . 

| - Š WHEN THE GATE.. 

— L ВЕСЕЛМЕВ CURRENT... 

| ΞΡ ; REMOVE THE... G ATE... " 

ΚΗ E ае J| CURRENT. AND. 1т 


ως ΡΑΔΑ ΤΟ ΑΕ 5 ΟΕΕ. МНЕМ... 


С KINDS ок TRIACS — TRIACS, LIKE. SCRS g ARE. ΟΑΤΕ-..... 
mom GORIZED. .. ACCORDING... το. .TME.. CURRENT gen THEY САМ SWITCHe 
JL TRLA CS ром T HAVE «ΤΗΕ МЕВУ HIGH POWER „САРАВЦ/ТУ ОЕ... 


ЕН Мен CURRENT. ска, |“ HERE АКЕ TWO CATEGORIES: s 


Low CURRENT — TRIACS ο SWATCH ЧР το... = 
.1- АМРЕВЕ Απ. ПР TO $ЕМЕВА  НИМОВЕВ 2. 
VOLTS. OTHER CASE. STYLES А50 0560. 


P) ТНЕЗЕ J TRIACS Зл ορ то Че: Tu 


—— | Е —— —-ARMPERES. Ат ЦР TD 1 ooo —üuocTs. МАМУ U 
— À— use Qf — — € -CASE . STYLES ΑΕΕ | AVAILABLE, UU — 
INN Кз а ао алаа 


Ll TRIAC 5ΥΜΕΟΙ τ. S 
ЗАМЕ Аз . TWO REVERSE — PARALLEL. 


. SWITCH 
-SIGNAL Е THE VOLTAGE. ACROSS. 
{REACHES ДА CERTAIN... LEVEL. ας THE. ÉREAKDOWN 
[IBS S ECE. . --Роззаве 

УМетова.. 


419452) 18... TAE. ΕΑΣΤ.. GROWING : 
INVOLVING SEMICONDUCTOR. .DÉVICES ТНА AL ND РЕТЕСТ 2 
лент. _ВЕРОВЕ (006. Ат З5о0мЕ РВ. οτονις QMPONENIS,. 


LET?S TAKE _ ХА QUICK LOOK. Аг бомв РАСТ... ABOUT... ант 


JNECES. SARI LY νι SIELE. ЕЕ Ао. 
5ΕΕ |... ARE COLLECTIVELY... SA 

JARE. PRODUCED.. WHEN- Ам. 

1 HIGHER... 
FALL S BACK... TO... 1T S. 


gem TRO. N s. 


СР REMEMBER „Рнотом5. Аст. 
THE DISTANCE ... 
WAVELENGTH. ECECTRONS.....EXCAT. 
LEVELS... EMIT... PHOTONS 
..WATB...SHORXER...WAVELENGTHS. .. THAN... 
ELECTRONS 


LI Е ELECTROMAGNETIC <РЕСТРУМ-- ие LIGHT 15 


ULTRAVIOLET 


GAMMA RAYS 


—-1-Ри_= 1 РсомЕТЕВ. . Соково поо ооо во 
1-ам = 4 ΝΑΝΟΜΕΤΕΚ.. (0.000 000.001 MEIER) UU 


: — ULTRAVIOLET ,. VISIELE TET АМР... 
Z= NERARED --вамАт: ΙΩΝ. он. ARE то eE TAER CALED THE- -ϱ Ετιςβὲ 


SEMICONDUCTORS ΕΜΙΤ. ок рЕтЕСТ _ NEA 


— АМ ЕВАВЕР ВАМАПОМ.  Би4сом„ РОК EXAMPLE САМ |. DETECT... 
МЕ М Снт. BUT т 15. мог SEN SITIVE ТО  МЕАВ 
МЕВАВЕР Ат Αξοωτ.... 88Ο. им.  BEcAuUsSE 50 МАМУ. 
PHROTON IO ώμο ΙΝ. ВОТ THE __. 
m эе Apa NEART. JMERARED, . 1108 С COMMON, 1 


СА. COMPONENTS — BEES 


HARACIERISTICS. ОЕ LIGHT. ЗЕМЕВА Δ ВЕ VERY IMPORT 
IN MANY. APPLICATION $ 0E. PHOTONIC. SEMICONDUCTOR. 


SOME 06. мо5т. ОЕ АМ 
OMCOHLUS.G.  LIGHT ВЕАМ. 
ЗомЕ 1ент HAY ОВ „МАУ. | < 


(LAKE... MIRRORS) 
ARE... CALLED... 
SPECULAR... a PM 


5 s A. GLAS Son MICROSCOPE. 
Ам осо —— ен «ΦΕΡΕΙ. МАКЕЗ. в. 600 
BEAM SPLITTER (EA CH 

SURFACE. REFLECTS. 4%). 


PART... OF... 
LAG HT... BEAM. ΑΝ. TRANSHIT. . | 
THE... REMAINDER.. ER TNR 


З BENO _ LIGHT -TAE MosT E IMPORTANT АВЕ 


CONVEX. „© wa POINT- 


LENSES АВЕ QETE N USED. 


EXIBLE....: ЕНЕ === 
TRANSPARENT GLASS ος PLASTIC... 
IBAX...60NDUCT. .LLGHT.  ТНЕ U \ ^ 
LIGHT. ..IRAVELS..THÉOUGH...A. CORE ___ а= ЖЕНЕ 
SURROUNDED. ВУ А тнім САДО. 
PLASTIC. FIBERS АЙЕ INEXPENSIVE. ASS. Ба = 
LAS: UNDREDS.... 
Е TIMES .CLEARER 


TELEPHONE. CAMS AND ` 
A PULSES. ОҒ LIGAT 


OW СОММЕХ LENSES. ARE USED 
ΜΑΝΗ. SEMICONDUCTOR . LIGHT. SOURCES... U U 
AND DETECTORS . ARE |EQUIPPED 

МАТН A. BUILT-IN. CONVEX LENS _ 

H PAGE EXPLAINS WHY ANO S T RETRO 

{Shows Ном EXTERNAL LENS ARE ... ὑ ο μμ 


-|05Ер мала SOURCES ..AND ОЕТ ЕС. κ ο ές 


πι νο ος κος Из = _ u 0 Д 


e 5 ЕКЕТ: ЫБ! G АТ. TRAVELS |. ӨҢ κκ οκ ο Беттен 

. „РЕВ. 5ΕεοΝδἰ le 

— ————— YY. 4 

= un E EROM м. --А VERY зА. __5оовсЕ. SPREAD. S QUTWAR. Da sS S s ыыы 

52 NSAITY...1$...1MVERSELY.. PROPORTIONAL то THE SQUARE. ОЕ τηε аа. 
DISTANCE 9. OTHER. WORDS, ΙΕ... ΤΗΕ... DISTANCE 15 3) . THÉNAL 
НЕ. ANTEN S LIX 15 1/9 πε... TENSITY WHEN. ΤΉΕ. DISTANCE 1511. 


_ CAN САМСЕС τηις.  INTENSITY REDUCTION. 


——— THE ACTUAL. BEAM ЗРВЕАРЗ . 
- __СРМЕВЕЕЗ) кв тнзо — 


4 бит. THAN ТНОЗЕ. WITH SHORT АМ THE ο ЕЕЕ 
--|Е0свс LENGTH Sonn DASHED CIRCLE САМ БЕ FOCUSED nno 
—— TO THE. ПОНТ .SENSITIVE U U U U  — 


LONE _RADIAN 15 52.3. DEGREES. Ройдпом ОЕ THE ΌετΕςτοΒ..................... 
— (НЕВЕ ARE 2007 AN А CIRCLE.) (SURE BEATS THE INVERSE SQUARE. L аш) 


NER Мот SEMIZ 
ONDUCTOR .ORY STALS 


WILL EMIT VISIBLE. ок 
нех NLERARED. 11 НТ, . ΤΗΕ. ELECTRONS... 
Е SEMICONDUCTOR Е ВЕ 
ЕНТ зоивсвз, ВОМЕМЕК, ЗЕМИ τς 
АВЕ _РМ прюспом Оор... CRYSTAL s .Ἑ-ΕΛΥ............... 
μυς GHT EMILLING. DODES |...  ........... 
HAE LIGAT. Батыс е, 9-4 B 
Ἴριουε CONVERIS... ΑΝ ΚΝ Е: 63 і | 
ласы LECIRACAL.. ϱώββΕΝΜΤ.. PHOTONS 4 % 5 
DIRECTLY. INTO ман .'........ (29, 
— . THERE FORE THE. LIGAT _ 
— — EMT TING горе (Ер) и N " 
S Ἠοβε.. EFFICIENT. THAN В P ul 


ACROSS. A 

We сыы DIODE |... MUST... EXCEED. A .TARESAOLD...EVEC. LL GE FORE А _ 
o O URREN T LAN .CRAOSS THE ΤΗΟΝΕΤΙΟΝ.......... EOR....SICICON.., шнен. 
Μιπς А МУ AMOUNT «θε... NEAR- ΙΝΕΚΕΑΕΕΡ.... THE ΤΗ ΕΕΣ HOC D... 

o dS. 0:6 7. МТ. —_ EFoR GALLU M ВЕЗЕМОЕ WHICH ΕΛΙΤ. S. LON. = 
μμ sua SIDERABLE -NEART МЕВАРЕР, | THE  ТНЕЕЗНОр 15 1.350415.- 
зад, 1415 мост. AGE EXCITE S THE ELECTRONS amin WAEN en TH E ooo 
m RANS CROSS ТНЕ JUNCTION Ано сомвемЕ МИТА... 
αρ αι ci. DIEM. EPIFT. PHOTON ο "νο една 


ΛΞ С ковмАво BIAS ВЕМЕЮАЕ RAS. 


«ДЕСТІ. ЕсЕстком мому νο. CURRENT FLOW 2. 
πε” Re ol o oec AME ο ον νε 


) OPERATION — НЕВЕ ΑΕ. 50МЕ_.КЕХ. 
ΟΡΕΕΑΤΙΟΝ... ΥὙου нозе k Αξου: 


г МИНЕМ. ΑΝ eed BEGINS.. 
VOLTAGE. 
GR Ф т ALLY... 


WHILE.. THE. CURRENT. INCREASES _ 
RAPIDLY MUCH... CURRENT...... 


OVÉRAEAT...THE...£LE0 _ U 
Ако. Розз1всу. ЗЕРАВАТЕ ΤΗΕ 
|-ЕАО5. 098. МЕТ. THE... 
CONDUCTOR... CHIP... 


тык oem. EMITTED.. «ΕΥ. ΑΝ... 
.θιβΕςτιγ.. PROPORTIONAL.. < 


τος THROUGH.. THE LED... 
„TUS... МЕАМ5 1605 АВЕ IDEAL .... 

да RANS MITTIN G.. INFORMATION... 
| .—THE...LLGHT.... OUTPUT... FROM. Ам. 
| ОМЕКМЕАТЕР “ЕР WILL „беом.. - 
....РЕСВЕАЗЕ. ...ЛНЕ (Е0 МАУ. EVEN EER 


j 


LIGHT ᾿οὐτρυτ' 


FORWARD.. CURRENT. LMA} ooe w 


А ФЕ ΑΝ... μας 
Y RELATED. 606222 С 2.2 
ОТ. ALWAYS. 5690. CYELLOW) |. 


я VOLTAGE Ам 0. 
.DIEFEERENT.... 


ΕΕΑΤ. 


ТНЕ ЕРоху. TRIS DIFESE S τηε «ΕΑ... 
IGHT AND . CAuSES ТИЕ . END 
QE ТНЕ ¿ED ТО APPEAR BRIGHTER o 


ο |VMISIBLE LIGAT. LEDS.  _ 


MANY KINDS... OF. LE қ 
— CAPABLE ος. DISPLAYING DIG] 


И. CRYSTAL -BISPLAYS , BUT., 
προς Е, ---.. MUCH MORE ουββεντ... 


АВЕ 0360 ТО TRANSIT. ΙΜΝΕΟΕΜΑΤΙΟΝ... 
LIMEN. ΑΕΕ. ALSO. USED. IN. INTRUSION 
DEVICES... 
“А _ SPECIAL Ко  оЕ „МЕ 
murio ur x an ы RED ЕО 15 ТМЕ Го0Е. LASE Ra 


А 
ος SOME EMIT. SEVERAL. МАПТ5-- 


- (НОМ ТЕР» ARE USED ο ο -- 


—И ЕО. 5 САМ ΒΕ... POWERED EY... CONTINUOUS... CURRENT. μα 
—— LEY BRIE E PULSES. «ΟΕ. CURRENT, МИНЕМ  ОРЕВАТЕР а. 
CONTINUOU SLY , ΤΗΕ. CURRENT САМ ЕЕ ΜΑΕΙΕΡ. то CHANGE... 


БЕСІ? a LA 
с IN CCUDE. А BULT = IAL.. 
ЗЕМЕЗ ΕΕΞΦΙΞ5ΤΟΕ. MOST Ро Мот. . 
X1$...]MPORIANT το. KNOW Ном 


SERIES RESISTANCE (Ες 
ЕобкцА 1561. 


_ Rs = SUPPLY уостАвЕ - LED VOLTAGE ος руу. 
LED CURRENT.. 


EXAMPLE: _ SUPPOSE & 
NNI С FORWARD... CURRENT. (Tie). ρε -10 - MILLLA M PERI 5. 
S= мог. SUPPLY (XV). Мер 15 1.7-м04т5 СЕРОМ 
ΙΤΗΕΡΕΕοΡΕ. _ Rs 15 (58 7.2.2) 0.01. 


ка (ри ЛЕ AE TESTED- αμ... = 


1100 - миЦАмревев. | WHEN. DRIVEN. Ву. Εριεε.. 
|СОВВЕМТ.. THE. SAME ЕО HAY SAFELY 
UU M RAE 


NERGY ENTERIN UC e HM MEA салб 
ONPUCTOR  CRYSTAL ROLE ~. -«Εκειτεο. 00 
—————JEXCJIT.ES....ELECTRON.S το. ................... .ELECXRONM . 
жне ЕНЕВ. LEVELS p FEAVING ss sv D NE ааа m 
BEBIMO AOLE S . THESE | —ceysraL __ 
ELECTRONS _ AND βοίες. «ΑΝ ет | SS. КРОСС 
RECOMBINE Амр EMIT. PHOTONS, ЖС ле μα μισο 
ОЙ THEY САМ МОМЕ Ашду EROM. _ELECYRON HEAT. 
ONE „ANOTHER. Ано FORM А em 
R& EN THIS. I$ ТАЕ GASIS ΟΕ SEM СО 


DETECTORS. . THERE Аве TWO .HATOR CLASSES ος... 
SEMICONDUCTOR . LIGAT. | DETECTORS , THOSE. WITH. AMO. THOSE _ _ 


оваа Á QUI. PN. JUNCTION <. ИРИНЕ НН 

Š PHOTORESISTIVE LIGHT DETECTOR τ. p 
HoTORESISTORS ARE Sea 2. 87 
OMOUCIOR. LIGAT. DETECTORS | - 

— — —JMAIHOUT.. А ΡΜ. πωµετιον,. U 


TRE R КЕЗ15тТАМСЕ 15 MERY ........ 
MGH _ CUP το MILLIONS оғ онм _ 
WHEN Мо LIGHT 5. PRESENT. 1 

Мо HRLUMINATED, .THEIR | 
RESISTANCE 15 VERY «οι — 
HUNDREDS ОЕ OHMS) 


ІП PHOTORESISTOR OPERATION. _ 
T PANEL . SHOWS. Ном .Α.. 


PROTON CREATES. А HOLE-ELECTRON | | Z 


в. АМ EXTERNAL VOLTAGE | 
LL. ЕОВСЕ ΤΗΕ. НИЕ AND өз а 
RON. τὸ. МоМЕ. NIE 


o το МОЕ ΤΗΕ. ELECTRONS. 


КЕСПЕ AND. Ром А  СУЕЕЕМТ, 
Dea: ΕΤ 


LL МОРЕ ABOUT .PHMOTORESISTOR |. OPERATION — НЕВЕ ΑΒΕ SOME 
| . 


PHOTORESLSTO RS ΜΑΝ. REQUIRE. А ΕΕ MICLLISECONDS..OR  . 


— | меве то FULLY. RESPOND то А CHANGE мо LIGHT... 
[ANTEN SILTY . .CTHAI's. PRETTY $0), . ТНЕУ МАУ REQUIRE. 
MANY. . MINUTES _ TO RETURN то THEIR NORMAL. DARE  Ὃ. 


RESISTANCE. WHEN ДТ IS... REMOVED СТНЕ MEMORY ` ` 


---..ᾱ.,. ΤΗΕ... SEMICONDUCTOR. MOST. 
-|--ОЕТЕМ USED. IN. .PHOTORESISTORS. 
d$. САрмшм SULEIDE 115. 
SENSITIVITY. то Мент 15 .VERY.. 
Цав TD... THAT. ОЕ THE. " 
{HUMAN  ЕМЕ! LEAD ЗШЕРЕ — 
43 USGO то DETECT. INERAT. 


рае ене MN ——— ~m COATED. BETWEEN. | INTERLEAVED.. ELECTRODES... 


22 T— — ТО INCREASE... THE... EXPOSED... SURE ACE... 
==] ДА PLASTIC об _GLASS WINDOW. МАУ U UU UU U U U U 
Lut. — 53 _ OR МАУ мот ВЕ Е 
ЕЖ SYMBOL. oon N 

ron SYMBOLS . SHOWN... _ _ 

MERE АВЕ. USED. . πμ 

HOW PHOIORESISTORS ARE USED U 

PHOTORESISTORS АВЕ 22 
USED. Мо ELGHT. CON T LL “5 Р-р POTENTIOMETER... (CTO ZERO лын 
—[IROLLED. .RELAYS. AND... THE CURRENT. METER). U 


GHI. METERS. ls. ES 


< THE ARRANGEMENT — 
-|звомм. HERE INDICATES 

ом А CURRENT МЕТЕВ | 
—|ТНЕ INTENSITY ОЕ ___ 
-ΕΙΘΗΤ.. ILLUMINA TIN G 
LA. LCADMIDM. SULEID.E. 


PN JUNCTION. LIGHT. -DETECTORS m =. = 


P τιον. НТ ρετεστοες _ = 
ORM TRE LARGEST FAMILY >. 
ΟΕ... ΡΑΩΣΩΝΙς. .SEMICONDUCTORS.  . J. 
MOST ARE MADE Ебом SILICON. л 
= AND CAN DETECT. BROTH VISIBLE. 
IGHT AND  МЕАВ-ПМЕВАВЕР. — 


QE..SICICON . 
PN .XUNCTION. — _ 


OR. ент DETECTION. ТНЕУ АЕ |. 
SED U IN CAMERAS „INTRUSION ALARMS | uC x 
ES pore c σα ЕЕ ЕЕВС 


ον νεος PHOTODIODE. OPERATION. . mpm 
dI PHOTON. ии СВЕАТЕ А НЕЮ |. 
ως йс troc duca πο ELA 

--. имстом, А CURRENY WILL FLow | 

- _ЦЕ τε то SIDES ОЕ ThE | 

ο TUN CTION АВЕ CONNECTED... Μο... ч 
— | OPERA TIN G Μουε5... ARE POSSIBLES U UU 


— |í ρµοτονοιτΑις OPERATION 


ο ВЕСОМЕЅ А CURRENT... SOURCE. WHEN... 


ΚΙΝΟΞ. OE .PHOTODIODES .. 
SHOMN..HMERE. 15 А туМсм ял 


— |CPLASriC. HOUSING Вот IN p 
LENSES AND БитЕВЗ s ЕТО. s ME 
ВЕ MOST IMPORTANT... DIS — сле 
СОМ 13 THE |. SIZE ок. 
— SEMICONDUCTOR СР. `_ 
CHIP. DESIGNS 


ES АЕ. БЕ РО: XODIODES. АМ Е. КҮЛГЕ EAST. 
-—— RESPONSE... TIMES... WHEN. 05! Phu ANC μια uuu uu. 
aoea REVERSE - BIASED _ PHOTOCONDUCTAVE. МОРЕ. 


— THOU ΕΝ ЕРТ! ER RESI Po: N mes Tes . THÀN «μα. 
AREA... РНОТО! DIODES , -THEIR (АВЕ AREA... 
PROVIDE S.. ΒΙ6Η. 5Εµ5ΙΤΙΜΙΤΥ...........................................'.... 


PHOTODIODE ч 5 Y вог. ος p СА 
OTA SYMBOLS SHOW. ss 


VAI 


AT ОСАЦВ! 8. АЕ TAE 0. 


NS οσοι BT 
|PHOTOCONDUCTIVE Μου . 


КАК OR 154 Ам U NPM. αι... 
РАК ОВ rH A ΑΕ υπ πώ 
ХРО5ЕО БА R QN PHOTONS. ри it. 
КАК H RA REPLACE.. SEMEN ONE 


QIR -AMPLLEIES VARIATIONS.. w М -- 
LN. ΤΗΕ.  ΝυΜΕΕΕ ΟΕ... PHOTONS.. - ВАЗЕ (ЕАР 15 OPTIONAL... 


К А OR OPERA тЮм-- Two TYPES ще. CoE 
РА ο πα πο ο AVAILABLE ОМЕ 15 АМ ΝΡΝ.. 
А moo ο ο сы 4 5 me m" 
А Омр ΝΡΝ.  T&ANSLISTOR το PROVIDE MORE. АМРЦЕСАТИОМ, 2. 


p PH p 
I 


= DS ОЕ .PAOYOTRANSISTORS. UU Ὃ — ΕΡΟΧΥ.. 
— SHOWN НЕВЕ 15 А . TYPICAL 
— Low созт  МРМ Рното : 


A OTHER САЗЕ STYLES _ Ὃ. А жой 
Αρ ALSO USER (ΜΕΤΑ А — MARK 
GLASS. LEMSES, -— 

3. IMPORTAMII THE BASE 
LEAD... MAY... OR... MAY... NO 
PRESENT. | МАМУ .PAOIOTRANSISTOR _ -4 
— вета ро мот USE τηε. ΜΙΠΤΕΒ. 
— ВАЗЕ CONNECTION.. 


USED το. ретест. 
LIGHT. SIGNALS... TH 
USES А STEADY. (DO __ 


GHT. то ENERG/IZ& ` == ІЗ 
| ОТНЕ DIODE "- 


PROTECTS. в 


р 
A 


MEMBER... OF. ЛНЕ _ FAMILY. 15 
Е LIGRT-ACTIVATED SILICON 


AMOUNT 
— THR EY. САМ MLT C Maina Εοκ............... 


CURRENT.. APPLICATIONS ДА. 


z USED... TO.. TRIGGER. 
CONVENTION. μα αμ scan 


NE ЕТ ост даа mm sce. < СА N). Su. E CH... J£... TO... A... ΕΕ 
—.AUNDRED...... VOLTS.. MAXIMUM.. CURRE 


J..OM€E.... TRAGE RED... 
2022 ЕВ. RE MAINS. 


-ІН15.. ARRANGEMENT... ALCOM S. 
—A (АЗСЕ то TURN ОМ. 
—AN EAR РЕРС! 


mm ——— шым С) A % 


Мата Ам ΕΧςΕΡΤΙΟΝΑΙΦΥ. Ὁ ΖΕ’ {724 а 


< СИТЕ 


ΕΙΝ. мент... s 
La SÖNG AT o а 


ГЕНИЯ —MANX...DIEFERENT. Ккнр5 ОЕ SILICON... SOLAR... 
—— CELLS... ARE... MADE... OETEN.... INDIVIDUAL... CELLS... 


МТЕСКАТЕР CIRCUITS 


HE || COMPONENTS. ARE. CONNECTED 
Q ONE... ANOIJAER... WITH. ALUNINUM 
"WIRES! DEPOSITED ON ΤΗΕ. 


4 |. ΤΗΕ. 
.JRESULT...1$..AN.... INTEGRATED. CIRCUIT, s Co 
INTESRAIEO...CIRCUIT. S. (oR IC's) САМ CONTAIN Аз РЕМ А5 SEVERAL... 
ПО AS МАМУ AS... НОмовЕВ5 ОЕ THOUSANDS OE ТВАмя15токЗ., __ 
THEY... HAVE... MADE... POSSI8LE М0ЕО GAMES q DIGITAL.. 


— | AEEORDABCE U «ΟΜΡΟΤΕΕΣ... AND  МАМХ  ОТНЕВ „МЕВУ .. SOPRASTICATED __ 
o PRODUCT 5... HERE 5А SIMPLIFIED..... AND... HIGBLY.... MAGNIFIEO. VIEW 
OF... A... SEQTION....O£....À....EIPOLAR _ INTEGRATED ειβουιτ.:......................... 


S 


а е T. LIKE... IN SULATING... 
y ANA š s : 5ΦΩΒΣΤΑΝΑΕ.. 


| RESISTI AP 
manaa ARC TION OF Р-ТУРЕ ...... TUS C TIONL НЕН OF РМ JUNCTIONS. 
SILICON. FORMS A Еовин А. Еовм5 АМ МРА i а 
RESISTOR ._ DIODE. —IRANSISTOR.. 
pe ΟΕ. (09656 _ THE... CONUVENTIONAC COMPONENTS... SHOWN.....ÉECOW.. 
4046 вис MAGNIFIED 9 SECTION OF... THE... 1 ΑΕΕ... 
NOT DRAWN το. ΤΕ. ЗАМЕ SCALE, FOR EXAMPLE p ОМЕ KIND. u 
— — OE U TC INCLODES. 262,144 TRANSISTORS ом д SICLCON. CHIP ---- 


ONL Αβοωτ 1/4 INCH SQUnRE! 


— JL NOS ΟΕ INTEGRATED . CIRCUIT S — ТУТЕСКАТЕО CIRCUITS ама. 
ARE _ GROUPED INTO то  МмАлоб . CAIEGORIES i — 

— 11. ANALOG Сов 1 LIMEAR) τά” PRODUCE ,  AHPLIFY oR RESPOND __ 
110... VARIAG E VOLTA GES... ANALOG  та!5 ед МАМУ u umu 
[kinos ОЕ AMPLIEIERS, - тімеЯ5., озсисАтокзо AND. _ VOLTAGE... 

—ЁЕ@ШАТтОВ5. и = ο 


— 2. ΘΙ6ΙπΑς.. CoR обе) . IC's RESPOND το ок Ρβορωςε SIGNALS — 
HAVIN G- ONLY TO. VOLTA GE. LEVELS o DiGITAC πας МОЕ s 
— |MICROPROCESSORS, MEM. MEM IK КАО AND. MANY KINDS а. 
QE... SIMPLER... CHIPS... " . қылыш. ξ 
S9 тёзе ым QOHMBINE&. ..ANALOG Амор ГТА  Еомстом5 ол А. 
Е СЫР. „Бой ЕХАНИЕ ДА БТА ен? МАУ LINCUUDE ο. 
А В мт - l. ANALOG VOLTAGE | REGULATOR... SECTIONL AND АМ 
—  |ANALOG ТПМЕВ _ CHIP МАХ JNcCUDE Ам  ом-сн!Р . DIGITAL ο... 
-ЦООПМТЕВ то СИЕ. Носй LONGER ПМЕ DELAYS  "THANL U U _ U — 
meme POSSIBLE мили . THE TIMER ALONE, ... < 1222 2 


ТАСЕ..) o s s. ANALOG. τοῖς а 


Ll KINOS. ОЕ. INTEGRATED. CIRCUIT PACKAGES — IC он . .. 

— АВЕ _ЗОРРАЕО LN МАМУ — DIEEERENT...PACKAGES, „Ву РАК ТНЕ oreinen 
Мот. COMMON... ARE... NIC PT MS —TIH£ ..DUAL.INZLINE PACKAGE UU U U —— 
Q8. AE. ТН, EDIP.. MADE FROM PLASTIC ССНЕАВ) οκ 

Amia C MORE. τ ш ο ο 62 МВ 
TL „Вот TAE... 018... CoUALT-. CAN. RAN SE. EROM 


pc. MANUFACTURER'S.... 
DEX. MARKER || 1060 (μοτοβοζΑ) 
CINC ATES ου 2) 


M AL САМ. Ii 
ΠΡΙ BEING _ REPLACED IN МАМУ ЕРА 
НЕАРЕЕ АЗС | Рр1Р5. 


— 6 DIGITAL INTEGRATED. CIRCUITS 


Q ATIER. Row COMPLICATED, Ас DIGITAL INTEGRATED .. 
CIRCUITS... ΑΕ. MADE EROM SIMPLE BULDING -BLOCKS 
CALLED GAIES. GATES... ARE LIKE ELECTRONS ALL Non LON T. 

RO D SWATI EX. Аве. «ΕΙ THER ом ое ФББ 
ном ро GATES WORK? LET'S. START. мин ТЕ  ВАЗ\СЗ UU 


M BNICAL SWITCH" GATES ас ааа е. 


МЕ. THREE SIMPLEST GATES « САМ ВЕ DEMONSTRATED WITH от 


бы -Розавуттом SWITCHES, А ВАттЕВХ Амор А АМР. U U 


|9 swurch P Амо" GATE. _ TAE LAMP. GLOWS  OMLY шнем и 

, | SWITCHES А Амр B . ARE (CLOSED _ _ 
> —PR— = της... ТАМЕ. вом ННАЯ1 Е S... THE... 

- NONE FE SA1e s... oreeAcion.... 1^ S. CALLED A 
ος ιν κώμα 


< normau. дон UN (RE) ones. штен 
| x s s шаш ш о. ЕГІ: — 


П SWISH "ов" САТЕ. 221 THE. LAMP. GLOWS ому WHEN 
надаа — НЕ есе SWITCH. А 06 SWITCH. В об BOTH... 
я NORMALLY OPEN SW. ITCHES. А Амр В АВЕ С. LOSEDa 
ET па ..PUSHBUTION. HERES ТИЕ. TRUTH τΑβΟΕ.................... 


“> SWITCHES.. SNAN” ος 
| ро ТАЕ i UE B ad οκ μαμα NET 
ARE. ΤΗΕ. GArE's ОЕ ОРЕ | ОЕ 


бом... МАУ 
μμ μεν. THE εν WAXCA. 198... ОРЕМЕР 15... 
NORMALLY. CLOSED... TAE... LAMP. ОБЕ. (IN. OTHER М0 05 
PUSHBUTTON АЕ "Мот! GATE REVERSES. CImvERTS) 
WATCH ДВЕ L0SUAL. AC TION ОЕ А зи лен 
ВЕВЕ 5. лнЕ «ΕΡΩΤΑ. TABLE UU —À@= 
"мот! GATE IS — a ΠΗ 

ALLY. CALLED THE 
INVERTER o nnnm о 


LTS POSSIBLE. SUBSTITUTE ME DIGITS ο 
OFE AND ON STATES OF. А SWITCH.. ΤΗΕ. ГРОТА ΤΑΙ BLE. 
ЕоВ. THE.  САТЕЗ. Ом ІНЕ РВЕМ!005 PAGE. ΤΗΕΜ...... 


οκ cr. 0.000 0000. Ν 
μμ -10.0 OO оо οἱ A BINARY 0. ο5 1. 078 А Вт... 
г 10  О00о о010 “А Раттевм ог. H BITS. 15. 
В 11 Оооо 0011 “А PATTERN, OF 8 ВІТ 15 А BYTE.. 
ооо. 100. Обо. 
104  сооое 0101 Вср- EACH. DECIMAL.. Ме 
110 0000 0110 “ ASSIGNED. 115 BINARY. EQUIVALE] 
Л ААЛ 0000 0111 Νοτε. THAT LEADNG 2ЕКО5 АВЕ. 
[cB os EL Оооо 1000 “ SROWN... IN DIGITAL EL 
1001. Оооо 1001 ALL. 611. LOCATIONS. ARE О 
κι 40.10... 0001 o ο ОО. по 
————1.0411....0001.0001. .. 
р. ОО. 0001 бое 
В ОИ Е. μμ ει 3 κ 
Ч 10 496001910 
ο αμα NY US S DN ©1010: ..... 


Б! 


(вузе 5) ALL. АТ . ONCE (PARALLEL) . S 

— OR А Вт Ат А TIME СзЕМАО. SHOWN 

НЕВЕ ARE SERIAL ANO РАВАЦЕС UU 
— IRANS MISSION OF 15... 14...12... 12. 


DIODE GATES D ы бауы ανα. 

25 DESIRABLE το CONTROL А GATE ELECTRICALLY _ _ 

-THAN MECHANICALLY THE... SIMPLEST.. ELEC TRAC ALLY... 

CONTROLLED U GATE 055 Ры JUNCTION DIODES. THAT ARE  Ὃ.. 

ο. -CEoRWARD B As) ος ΟΕΕ (REVERSE ВА5) ВУ АМ 
| 


SIGNAL..OF. SEVERAL. .VOLTS..( BINARY .1. OR .HIGA). οκ... 
INPUT 2-22. ELNARY О... OR о 


МФО: 


—Résisrag — 
Сік) 


E ANPUT VOLTAGE Ax... WHEN. ME UN PUT. VOLTAGE AT 
А ок 6 15 MORE Ромпме “А Амр В 15 МОВЕ РОТЕ 
THAN. .GROUND,.LT. PASSES. THROUGH. TAAN... GROUND... CURRENT... ELOWS.... 
AE. EORWARD BIASED MODE (s) U FROM.. THE BATTERY. THROUGH.. πε... 
Ам. АРРЕАВ5 Ат THE OUTPUT. | RESISTOR 10 THE . OUTPUT. 1E 
OTBERWISE.. TAE. οωτρυτ. IS EITHER А oR В S AT ος... 
АГ. 98 NEAR... GROUND... ТНЕ NEAR Сбор, ОМЕ об ЕОТН -- 
твотн ТАМЕ 15 VALID. РОК DIODES.. ВЕСОМЕ _EoRWARD BIASED... 
вота. OF О мост LO оё Low) Амо соввеют _ELows АША o е 
TS (1 og ен), ERON ТЕ OUTPUT, UU U 


мог ВЕАСН |“ AS. CIRCUITS. BECOME МОВЕ . . 
VOLTS. ΜΙΜΕΝ HIGH << COMPLICATEO,. ИстомАм VIEWS 
С 4E DIODES REQUIRE ARE мот ΡβΑετιςΑἰ. _ THAT 5 _ 
«ΜΑ... ΕΟΕΜΑΑΡ. VOLTAGE. ΟΕ O МУ THIS. PAGE ιΝτβορωςε5....... 
МОТ... THIS VOLTAGE 13 SuB- _  CiRCO IT ПАОВАМЗ БЕ0в ΕΑΓΗ...... 
ТВАСТЕО. EROM ЛНЕ OUXPUT. — OE τε. _ TWO PICTOR LAL 5 зношм 
ΝΟΕΤΑΘΕ., (IN. ELCECTRONICS ΤΑΑΦΘΟΝ.....ΑξονΕ... WE'LL ЕІМр. QUT... MORE... 
А. сом .DIODE CLAUSES А ABOUT CIRCUIT... DIAGRAMS. LATER. 
VOLTAGE DROP! ОЕ .O.G VOLT.) он TAE. MEANTIME, TAE NEXT... — 
PAGE SHOWS MORE. OE. TBEM eson 


RANSISTOR GATES  — 
TH OLTAGE DROP OF..DIODE GATES MEANS. AMPLIFICATION... 


NECESSARY ПТ «а И ТоТ СИИ 
Ας GATESÍI.. AND EIELD-EEEECT. TRANSISTORS 
САм В 3ЕР. ОФ. 1415 PAGE ARE SHOWN GIR CULT 
b EOR SOME OE. THE ЗМРЕЗТ Εἰροιακε ............ 
TRAN ОВ. GATES. . TOGETHER . THEY. FORM .TBE RESISToR- u .. 
RANSISTLOR DIGITAL .L0G1C ЕАМЦУ. YOU. CAN LACTUALLN UU U U 
MAKE. THESE. GATES. 60 ЗЕ НЕВЕ  ... 
Ю СМЕ Уо Ам αμα ών 


CIRCUIX GATES. ШЕЛІ. ВЕ | LOOKIN.G. AT... SHORTLY ss 


Пот” GATE (INVERTER) 
MHEN. и 15 Ат +V (BINARY 1 oR Шен), — 
— .[IRANSISTOR..Qí .SWITCHES ΟΝ. AND соммест5 


— ου. DIRECTLY ..TO..GRODND..CBINARY..O oR ...... C 

ром). MHEN..IN..1S..L0W,..Q1.  SwITCAES.. | 
LAND. QUT. BECOMES. CmRouGA RI) +. ПА: 
. NOT" GATES ἰικε THIS MAKE. Розе 195 
IMPORTANT МЕм. LOGIC САТЕЗ. ... MEER 


ΝΥΝ Co) s de 


/...μ.5.ΒΙΘΗ.........ξ-..... 
— JA t... 
BAM CY. ap ala 
οκ... SUT МБЕ 252222. ος “уот” ΕΥΝΕΤΙΟΝ................ 
MOERS ВЕСИ ANY соммом ΝΙΝ. в S BUILT-IN Ско 


vm TRANSISTOR Бок. 10K EXTRA TRANSISTOR .. ... .. 
AU. THESE GATES, m BRGBRED). ы ы ы 


С "нов" Смот-ов) GATE. белер 
жу 


LAKE. Tag "МАМИ UU UU UU. 


BTE. ΤΗΕ "Мот. 
_  ΕΜΕΤΙΟΝ кил 


σοι ο ὃν ἐν .FOR АШ THESE 8. ^ 
ο. LOK S _ GATES САМ ВЕ 19 


Е +43 10494 νοιτς. . = "BUILTIN! Е 
μαμα κος μμ 


m ВЕ Foi RE. sl MOVING... ON. то  DiGITAL INTESCATED CiRCUITS, Li ETS . 


Look _ AT THE SYMEBOLS...FOR. THE VARIOUS KIND S... OE GATES. .. 
зо „А 6000 PLACE Tn... .1MJMrRoDUCE. SEVERAL. а. 


LOGIC.. GATES m m. hio Mi ORE. ώΤΗΑΝ... Πο... 
ΑΤΕς.. Зкомм . ABOVE.. ARE. САКЕ ©. 

THEY....MAKE. .LOGICAL.. DECISIONS... 
ΟΕΕ... TAAN. То МРОТ: 
TAE... DEC ISI ION. MAKING. P 
|MCREASE... TAE NUMBER s 
CONNECYED TOONE.. ANOTHER 
DIGITAL... Loci c. = CIRCUITS. κο AERE ARE 


L SINGLE = МРИГ GATES — ТНЕ NOT" GATE OR. INVERTER.. 
1S... VERY... IMPORTANT... SINCE. 1т сам. INVERT C REVERSE). THE. 
OUIPUIT. EROM . AMOTHER. | САТЕ. STRICTLY... SPEAKING. 
|HOWEVER,. THE INVERTER. 15 МОТ ..A...DECISION.... 
CIRCUIT (LIKE... GATES WITH TWO OR MORE. 
CLOSE RELATIVE QE THE ПМИЕВТЕВ 15. 

ONON- INVERTING ειβεωιτ. THAT ISOLATES СА A 
JOTHER CIR CULTS. OR... ALCOWS THEM... TO... RIVE. Hla. ερ 

1ΤΉΑΝ... U NORMAL _ LOADS... THREE- STATE INVERTER. S Амр... 
ВУ РЕВ. sS НАМЕ Ам OUTP VT TRHAT САМ. 
Ром TAE. ΡΕΜΑΙΝΡΕΡ....Ω 


CIRCUITS. 


MADE. EROM.. GATES EXCHANGE. 

ENCODED... AS Low AND. HIGH... 

18 DSuALL ΕΝ. νε 
..KZuu&d WAY 


NS аз -SIATE τβλεεις. соР5--. ..8-STATE GATES СА 
— |TRAEFIC.. IAMS" ON BUSES. Εοβ INSTANC 


Е ИНН — Ом АТА ENTERING... 
Е SELECTED. BUEEEK 


esses ou. GATES АКЕ USED 


mo" GATES САМ БЕ USED INDIVIDUALLY OR CONNECTED TOGETHER — 


m O FORM А "NETWORK" ОЕ GATES CALLED А (рес. CIRCULT. 
— ALMOST ALL. час CIRCUITS САМ ВЕ PLACED IN ONE ОЕ 
2227; Tio CATEGORIES I СОМЕВАЦОМВ OR REQUENA h 


NUS NE LOGIC. CIRCUITS. «ΑΝ ВЕ VERY Змив OR IMMENSELY s. 

-VIRTUALLY ANY COMBINA TION A & CIR CUIT САМ 

өзен |B€.... IMPLEMENTED. дтн LN. AND“ οὔ "МОЕ" БАТЕ Ф, 
и 


ταν. се : _\МУЕВТЕР® . 


Етна ΑΟ. TAE... GROUND. 
шатырды Қы SITAE Ες el To М 
ОВ" САТЕ ThAT MUST 
τος, - ДЕНЕСІ ВЕ ΡΕΕΣΕΝΤ,. 

σος τα. USUALLY THE 


(GROUND. 15. 


Ll COMBINING. ΒΙΕΕΕΒΕΝΤ GATES — НЕВЕ АВЕ ПО По 
AMPLE S. оғ ΟοΜΒΙΜΑΤΙΟΝΑΙ.. NETWORK S... THAT USE MORE  Ὃ.. 


ВАМ ONE κι --(ФЕМЕМЕЕЕ, Вот -THE SE и 
iRCUITS. сАм ALS: R "NAND GATES) пп. 
же РАТА 


Са T А 
— 
— Св 15 STEERED TO BOTH. MEAN: 
саса ο 


TRE ΟΩΤΡωΤ. UNDER μον EN 


CONTROL OE TAE. 
LN РАЗА SELECT INPU 
_ δν  ὄἔπτενβρεεςς'), 


NETWORKS... лнЕЗЕ Амр МАМУ OTHER. |. NETWORK FAMILIES ΑΕΕ... ......... 
AVAILABLE Аз INTEGRATED. CIRCUITS. Вохез (КЕ ТНОЅЕ зномм ......... 
АВЕ ГО С СЕСИТ SYMBOLS THAT REPRESENT  СОМРИФАТЕР .. 
NETWORKS ОЕ GATES... 


| «X УМА SELECTA 


am ὃ X. Lour 


VERTS. BINARY. TO ο... 
-DECIMRL. AND. ВС. 


QUENTIAL LOGIC CIRCHITS ` 


D ΕΜΙΝΕΩ Ë ΓΗ Pe Q Q BE. INPUT. _ AN. 
ere S ирк Ыт сок TU hu THROUGH... SEQUENTIAL МЛ. 
J|&CDITS  ЗТЕР-ВУ- STEP., ОЕТЕМ ІНЕ БАТА ADVANCES. ОМЕ _ 


„Вевез А диск FELIP- ELOP ВЕМЕМ: — еее 


— κιςο. CALLED A Еле 
ο] Ντε. ВЕ OUTPUTS. 
CQ АМ GQ) АВЕ ALWAYS. 
AN... OPÉOSITE. ЗТАТЕЗ. .. 
CR. MEANS. "мог Q. 


s 


2-2; В сос KED R ©: S" ELIP- ELOP _ 
ας αν ES, теч IGNORES. 
с DATA ATS AND R 

ο“ RS UNTIL. À "CLOCK" CLOCK 
—————Кой ENABLE) PULSE nnnm 
LU ARRAN E 5, THEN _ _ 


— |D (БАТА oR DELAY) FLIP-ELOP.. 


ы. me |n. EL ρ-ειο Раси 


ТАЕ "ТК" ειιρ-ειο. K 
ALLOWS BOTH. 
ΙΒ INPUTS. то ВЕ H. CLOCK 
— Ом мъка case пп _ 
—— ITS OUTPUTS "TOGGLE" _ 
JOR смитен STATES _ _ 
ЦАТ EACH CLocK. PULSE.) 


ЕЕ BO сз ыл E э N A НЕ бай. 


тыыл ο ы ы ш айы ыс асы И μμ ОйтРит C1/2. INPUT... RATE)... 
дн. -Сов ©). оты ат O а эл эсс 


L Cog. ы) Бор ενερυ ВХ. 
WER ANPUT Ризе. . 


ymar WHEN.. m ic d -- 
PULSED). MANY TYPES OE IC REGISTER 


ВЕБЕ) 5 μον, Κους. 
A-BIT BINARY 


INPUT PULSES 


CB. T! Εειβ-ΕἰορΡ. DIVIDES INCOMING PULSES Ву 9 11.0.0 1. 
TWO. Аз THE BINARY TRUTH- ТАВСЕ. REVEALS, 10. 


C СО): a. _ MOST TE OF. WHICH. INCLUD e 
[SPECIAL EEATURES (ζουντ up ов DOWN, RESET, ЕТС.) 


-COMBINATIONA! — LOGIC SYSTEM — 


— — — 1. IH& BLOCK DIAGRAM 


OMMON CATHODE.. 


RAN QR- TRAN ορ LO тт oR 12.0}. τηε. LARGEST. 


AND ORMER Μο POPULAR DIGITA АМиУ, CAN. CHANGE... 
А MORE IHAN.  20,000 Ооо тмЕЗ PER SECOND... .VERY.. ος 
МЕРЕ DRAWBACKS iM R Ром να ρα πω s U um. 


EN LOW-POWER но < S). А NEWÉR KIND αν, 


© АА ANSUM ON o 96 —MUCH РошЕЮ. 1... Ὁ. 

ОВАМЈВА :_ ΜΩΒ X PEN ΠΑΝ STANDARO. TIL... Мот 
що D ΤΗ Q0 «κ i ЛИЛИ ИЕН 

2 Μα DIGITAL τοῖς ο е == 

P= AND N-CHANN мо PMOS AND NMOS). CoNTAINL.... — 

ORE А PER CHIP. НАМ TTL, MANY -SPECIAL PURPOSE ааа 


HIPS. .(MICROPROCESSORS, MEMORIES , Ετς,). DRAWBACKS : Εξω. 
NIERPARTS το. POPULAR ти CHIPS. SLOWER τηλ. TIL. 


OMPLEMENTAR Mos Ссмо<). EASIEST GROWING . 1 
AND мо RSA D A A THERE KRE: ооо 
„Емо RSION OE Мост POPULAR . TIL СН. МЕ 


BT THE SAME DESIGNATION NUMBER Sa THE 

24604, ΕΟΡ EXAMPLE, 15 THE «Μος ÉQUVALENT. OE ТЕ 
TTL 1404, NEW HIGH- SPEED CMOS XUST Ач EAST AS — — — 
i .МЫТАСЕ RANGE... 
+3 το + 18 VOLTS). USES LESS POWER THAN АМУ. 


1 0.1 MILLI- 
-РЕАМВАСК: МАУ ВЕ DAMAGED Αν STATIC ELECTRICAL. DIS-. 
СЕ. „MOST WIDELY USED ARE "4COO AND 4000 «ςεριες, 


q1 


м ты £ Ου от -pu UT... = Ван SPRE 2ROPORTIOMÉL TO... THE 
THEREFORE . _А_ GRAPH. ΟΕ. INPUIT..YERSUS.. __ 
Авит (LINEAR) LINE THERE. 

«ΟΕ. LINEAR... IC] s... ONLY... ΤΗΕ... M 


E 


BIPOLAR. ОВ ЕЕ0- EFFECT. TRANS i 

A DIGITAL QR LINEAR. CIRCUIT, 1М БОТЫ. 
RANZICTOR. САМ _IN/ERT THE SIGNAL . Ат. 
HERE'S Ном Ам NPN _BIPOLAR TRANSISTOR — 
ALL εουρ.. FUNCTION S 1 . 


MGH (a)... 


JTL дом (ev)... 


Сов. мен), са. TURNS ОМ. 
Амо ερ. I 
МАЕМ ІНЕ INPUT 1S. NEAR. 
GROUND... Сов. Low). Q 1. TURNS. 
ταις. TURNS. LED 1 ОЕЕ Q2. E Y. \ 
IS LLOWS. (Ер 2 TO GLOW. .. WAEN Мо INPUT 15 PRESENT. 
CR... CONTROLS TAE CURRENT _ Ts ALLOWS 02 TO OPERATE. 


сїёсшт. S. THEN. _А- COMBINED... .INPUT VOLTAGE. RISES, LED нды 
DIGITAL ΕυΕΕΕΒ AND. INVER TER. BRLGHTENS AND (ЕРЯ DIMS em 


—JOPERATIONAL.  AMPLIEIZES 


"n (ас од DC) АВЕ το J THEIR TWO INPUTS ar ее 
APPLIEO το. ONLY U ONE INPUT ми BE AMPLIFIED ΙΕ 


р ОРЕВАПОМ — τής. ОР-АМР MAS. АМ  INVERT MNG 
N ZINVERTING ANPUT. THE POLARITZ OE h ΜΟΙΡΑΣ 


..[ουτρωτ.. CINvERYING INPUT. 15 = + NON: -INVERTING. 


ρω ος καπ» ‚= 


ο ЕНЕНЕ TOY "mm УЕ ЕТМ ©... μι МОРЕ... 


Е АСК — THE CIRCUITS -SHOWN AÉDVÉ.. ALLOW 
sed ΠΝ OP- AMP —I0....0PERATE Ат 115 МАжмим. АМРЕ САТОМ... 
LEVEL. Соқ GAIN.) USUALLY THE САШ 15 REDUCED... To. A. 


MORE... PRACTICAL... ЕМЕШ _ EY  EEEDING 


τη VOLTAGE S. м. am To. mE. a Sum DIEE ` 
ABOUT. ο „001 уот THIS DIGITAL-LIKE. МОО 


"M AVAILABLE. SOME  BIPOLAR -- _ОР- 
4H .MOSÉET. INPUTS το PROVIDE 1 VERY H 
Ms INPUT RESISTANCE, MANY DIFFERENT ορ AMPS ARE. MARE 


а μεν. THE VOLTAGE. ON... ci EXCEEDS. 
M UTA & E. mes .SUPPLIE D... XO... THE... NOR-INER TIN G. 
ОР-АМР, 115 OUTPUT... SWINGS....FROM.....HIeH.. ЕСЕ 
LER GLOWS. 


IC т 1M. ERS — THÉ. = SAMPLE. 


" ОЕ EE — A ВМА ARY со UNTER. THAT... 
Sudan лды PER. DELAY. ÜEROD COR CYCLE). 


= = WAVES 
I СКЫ BE CONTROLLED Ву ΑΝ 


o RXIERNAL ВС CIRCUIT, ULU - 


τεμ. Амаар EY. ΤΗΕ. 


ΝΗ ATORS INCLUDE EXTRA — BASIC VOLIAGE REGULATOR. _ 
TRAN TORS то PROVIDE. Ψρεε 
AND.TOALLOW.....THE _ CHIP το -ORIVE LOADS THAT REQUIRE 


АР АС, 
Q 


А 


002222... " 
NSrTROCIIONS AND . STANDARD. SAEETY. PRECAUTIONS. МЫТ. 
BE... EOLCOMWED Бов GIBEST S E Su ЕСИ ооо обир парад 


Aa 
МАК ° ΜᾺ INCORPORATE OP- ТИТИ EXAME :_ 


НАА bio. ΑΜΡΙΙΕΙΕΕς-- MANY KINDS AVAILABLE.. SOME... 


П PAP ASE - LOCKED | LOOPS— „BASED ЕГЕ AN OLD EUT CLEVER. 
DEA. IN. WALCH ΑΝ ΟΝ-ςσΗΙΡ OSCILLATOR DUPLICATES LOR. 
RACKS). IHE. FREQUENCY OF Ам INCOMING SIGNAL. USED 


Q РЕТЕСТ ДНЕ РЕЕЗЕМСЕ QE «ΕΕΤΑΙΝ ERE QUENCIE S (КЕ 


M OTHER NEAR τος-- INCLUDED АВЕ. 2 τες 
{CHIPS ΕΟΕ. TELEPHONE ,.. RADIO, TELEVISION AND -COMPUTER s. = 
Оммом σΑτιονς. - ТРТ АК ТВАТ DETECT n. 
TEMPERATURE .LIGHT AND PRESSURE. nn 

τας. aq NE. ЕАН: 


„МОВКВЕНСНА. ТНЕУ λος. ΕΤ 


VERSIONS... ο 
МЕНЕ LOOK | 
HELPFUL. US 


ЕЁ SION... ФЕ. лора 
BEFORE ASSEMBLING по. 
Ам. QRM.. YOU САМ. 
ΤΗΕ ТИ _МАЕЕ _ CHANGES АМО FIND 
JOUT. How WELL -ТНЕ CIRCUIT. WORKS... 


ye R TEMPORARY. CIRCUIT n 
ΩΙΑΣΣΕΜΕΙΥ...Ι5.. THE PLASTA C U. 
SOLDERLESS....MODULAR. EREADBOARD 
-|50скЕТ. 725. А GOOD. ЕА... 
(ТО KEEP SEVERA bh.. QN YOUR. 


24109... BULD ENTIRE _CIRCUIT Sc | „= 
АМ. MANOTES., USEL JUMPER "ono z 
MIRES. то. ANTERCONNECT... PART. CUTAWAY SHOWA s ). 
.JMMOSE...LEADS.. АВЕ Мот INSERTEO TERMINAL. CONNECTIONS... πα... 
мм. της... SAME КОМ ОЕ TERMINALS. e eee s e 
О Амор. ВЕНОМЕ. THEIR -PINS 
(AND PRICKIN G.. YOUR .ΕιΝΘΕβ5)».............. 
INSTALL. AND REMOVE IC's CAREEULLY- ВАТ. 


NT CIRCUITS 2. 


50м 


"i ARE. 


ΟΡ... SIMILAR 


МАКЕ- WRAP — .FASTEST МАУ то Ас-ЕМЕЕ СЕСК ИТ 


Заара 


T 0ЅЕ .MORE ТНАЫ А РЕМ пос. у5Е ΜΙΕΕ-Ξ WRAP. rc пл 
[SOCKETS CwITH..SQuARE CONNECTION PINS) -BOTH ВАНО Ам 
{MOTOR POWERED WRAPPING τους АВЕ АМАЦАМЕ. ΙΕ You 056 
—ИВЕ KIND... THAT. REQUIRE S З0мЕ ОЕ “HE WIRE S... INSULATION... A 


— PROFESSIONAL... APPEARING... COMPLETED... CLRCULT. 


-_ REQUIRED... BUT... COMPONENT... LEADS Мрзт ВЕ. 
А Ом. THE BOARD... THERE АВЕ ΜΑΝΥ.. 
USED. . €Y ЕхРЕРМЕМТЕВЗ _AgE ;. 


3 ЗЕ T ORATED GRID BOARDS 
О: SOLDER PAD. AT. ἙΑΣΗ....ΔΟΟΕ..... 
QLES. АВЕ | CONNECTED... 
—S0LDERLESS.. 
E. Г CONTACTS. 
MORI... LENGTHS «ΟΕ... INSULATED.. 


— сом, PO.NE NET. ---------- T 
LOPPER. 


OPÉRATION. ОБ Α. CIRCUIT WITA SOLDERED CONNECTIONS 


1 AER E АВЕ SIX. 5ТЕР$ FOR ЗОССЕЗЗЕШ .SOLDERING L U U 

реке 1. ALWAYS 05Е А пом- WATTAGE SOLDERING IRON (2891040 . 
o MATIS)... BÉ. ЗОВЕ το TIN THE ПР. ACCORDING TOINE n 
πο MANUFACTURER'S INSTRUCTION $ орда 
—— ЕА ALWAYS USE. ROSIN — CORE SOLDER WHEN. _ SoC0ERING U U LL s. 
НИИ Ειξςτδονµδις. «ο MPONENT S. NEVER.. 05Е ACID CORE ..SOLDOER 
|51966 м WILL CORRODE THE SOLDERED LEAD 
aee ae OLDER. 00ЕЗ мот АРНЕВЕ TO РАМТ. СКЕАЗЕ, 04, МАХ _ 
—— OR MELTED _ INSULATIOM, ВЕМОМЕ. А SUCH... ÊFORE GN MATTER ` 
——— ATH А SOLVENT I  STEEL до OR .EINE...SAND.PAPER, . ALWAYS — 
РЕА ο, ΕΘΜΕΕ.. ΤΗΕ. СоРРЕВ. Εοι. ОЕ А РС BOARD.. WITH ЗТЕЕС . wool. 
seues пе | BEFORE SOLDERING СТНЕ с 


Ето НЕКТ THE. 


жад ыы Бек 4. то SOLDER, Мот 
ЗЕЕ НСИ И FOR. А РЕМ SECONDS... МТН. τε НОТ ПР ОЕ ТНЕ IRON. THEN. 


ЦЕ ANE. ЛА ЛОМ м ΡΕΑςΕ.. AND  АРМуУ 500ЕК. U U U U U ыы 


RS mea ROM... DON'T. APPLY τος. MUCH 


NN S OLDER. ...0R....MOVE..THE&£.... CONNECTION. 
Gu lei BEFORE. Тот Тарта салы ты 


τηε. ΙβοΝ’5. ТІР 
μμ CLEAN. Амр был МАРЕ пл и Е j A 
Lec e OEF DEBRIS. WITH. А 


Pa Θ.. CAN. BURN. А FINGER oR —_ 5 
А ЕЕ, USE CARE! — 


C PARTIE a ЕК __ 3, BE SURE. тн s- POWER совр 15 
ое" __ (ношр — реве — _ NOT WHERI 


JPOWERING. 


ELECTRONIC CIRCUITS 


WER. -.MANY....CIRCUATS. 
CAN. ВЕ POWERED Е 


НЕ μετα ANYWHERE. .._......... 


| CAN. USE... АМ. 
RE CHARGE A 64 E. 


У то — UNITS... ВАЛА 
AND. СОВВЕМТ5 ARE. 
YOUR OWN.. LINE РОМЕВЕО 

. REGULATOR. 


O CAUTION — SAFETY SHOULD ВЕ YOUR FIRST. CONCERN 
МНЕ ии BUILDIN G YOUR... OWN... МЕ POWERED SUPPLY a o 
{POWER CORD... MUST BE... PROTECTED. FROM. THE 

JAE А НОЕ DRILLED. 1. А. METAL CABINET... A. 
PLASTIC. STRAIN. RELIEFE.) Αμ. CONNECTIONS.. TO THE 
ДИМЕ MUST ВЕ 1№51рЕ ЛА. 1.2 AGOS TN 


SUCH... CONNECTIONS.. EXPOSED. А POTENTIAL. 
„RAZARD. ΜΑΚΕ. SURE Αι... Ur TENE E 
CONNECTED το. THE Ac LINE. C<SwirchEs,. 
Ете.) MEET OR EXCEED. 


(HE. REMAINDER... ος. BIS. BOOK . .INCLUDES. _ MANY. CARCUV 


ASSEMBLE. ONA. SOLDERLESS... GREADBOARD 
LL. WANT. το. .MAKE....PERMANENT... VERSIONS... 
RESUCTS,.. PLAN. ΤΗΕ РЕОТЕСТ. CARE FULLY. 


СОС ΕΕ FRONC РОМ аа 


BERE? 5 А COLL ECIION OE 100 ELECTRONIC CIRCUITS. ус. РИИ 
ASSEMBLED БАСЫ .CIRCULT. το MAKE SURE А ОЕ THEM... WORK. 


Γ]ξειξατινς. AND. .SUESTLTUTING...COMPONENT.S.—— που. CAN ΕΙΝ... 
MOST ОЕ THÉ COMPONENTS AT. RADIO. ЗНАСК STORES, SAMETIME 
„МАКЕ А LIST ог WHAT Υου. NEED BEFORE... YOU... VÀ SIT... 
Άθιο. SHACK. (900 CAN... EIND CURRENT. CATALOG. NUMBERS. 1А THE... 
TEST RADO SHACK CATALOG.) LE А сомРомемт 15 UNAVAILABLE qi 


| MAKE ЗОВЕ THE CIRCUIT. 18... 
...|RECEIVIN.G ADEQUATE... POWER. ΙΕ IT 15 ο5. ДЕ YOU... SMELL. ОВ 
еше ЕЕ А НОГ COMPONENT p ЦММЕОЦАТЕСУ  МзсоммЕст ΤΗΕ. РОМЕК 

мо Еощом THESE 5τερς: (1) RECHECK U ALL СОММЕСПОМЗ. (15 А 
WIRE MISSING? 16 Ам IC PIN BENT? 15 А SOLOER .CONNÉQTION. --- та 
- |BAD?. 1s А WIRE "SHORTED"? 15 А море вАскшаво5?) 0315 A. . - 
COMPONENT  DEKECrWE 2. (5) SOMETIMES, ÉSPÉCIALLY WHEN- POWER. 


unt и SMPPLY.. LEADS... ARE .MORE. ТВАм SIX. INCHES. LONG, те сваля 
ЗИСТИ J MILL. мовк IMPROPERLY ОК мот AT ALL... UNLESS... Υου....«ΟΝΝΕςΤ... 
РЕКЕ: ДА O.1 AE CAPACITOR. ACROSS... THE. POWER... SUPPLY. PLNS OE 
пат ЕСН. Сы. ат Мау 8150 ВЕ |. NECESSARY. ТО СОММЕСТ А 
парира | 1 10.10 AE CAPACITOR ACROSS THE Ромевв (ЕА05. МЈНЕРЕ ТИЕУ... 

Ботев iE BoARD.(4)boEs ME PUBLISHED сівсит coNTAIN. Ам E RR OR? ` 


ПД 5АЕЕТУ. Евзт-- ВЕ. SURE то FOLLOW. APPROPRIATE PRECAUTIONS 
WHEN WORKING- WITH Ας LINE .POWERED. CIRCO TS. ВЕ CAREEDL....... 
o ME RM... 


ИЕН 8 Ой LAW AND, ΙΕ NECESSARY, ADD А SERIES REsSISTOR. TO то. REDUCE. s 
ο CURRENT.) BEFORE BUILDING А PERMANENT -VERSION ΟΕ А CIRCUIT, — 


NUES ВЕ SURE Tb. вом RADIO ЗНАск5 CURRENT "SEMICONDUCTOR. REFERENCE 
|." ENGINEER S NOTEBOOK . Еор МОКЕ ADVANCED onmo Ta 


“ІШІНЕ VARIOUS KINDS ОҒ DIODES HAVE MANY APPICATIONS. 2” 
. |HERE ARE SOME IYPICAL. CIRCUITS i... LLL 
— [SMALL SIGNAL DIODES AND ВЕСЕ 

IVoLrAGE REGULATOR — — Пматабв DROPPER СР 
[OMNE ΜΙ μένε κ И 
жү μας, | DIODES MUST MAVE | 


ADEQUATE. POWER 


"MP: REN 4 _ -D1 
ΕΜ одит. 3 ЕГЕ ТА” _ 


ч БАТАМ Ри. 
E _ ul SER P.lO2) _ — 55 


jm ———————————————— PEINT 
κιν ПЕЧЕНИ μα РАР: ET EXAMPLE: i 


= ED au αμα 
51 CoPTibNAL) ` 


S AS ABASIC Ac Li INE OPERATED ἃ VOLI. .POWER... SUPPLY. . UU 
Бов LOW. RIPPLE CSUPERIMPOSED Ας Ат Мот), USE LARGE nnmn 
| Е Бой CI. Док то ADD ONE oR MORE CAPACITORS (Си). 
№ PARALLEL _ WITH С1 FOR MORE САРАС1ТАМСЕ.) CAPACITORS 
OST ВАШЕ А DC... WORKING... VOLTAGE... Wu 0C). ОЕ АТ LEAST. 
12 .VOLTS.. ВЕеСПРЕВ BRIDGE 61 Мост HAVE РЕАК INVERSE аа 
VOLTAGE (PIV) OE. Ат LEAST 12 VOLTS.. πι AND В1 MUST НАМЕ u. 
OEQUATE _ РОМЕК. Амо CURRENT RATINGS. CUSE |. OHMS. LAW...) UU. 
CAUTION і Χου. MUST. INSULATE OR. ENcLOSE _ ALL. EXPOSED Ас Я 
МЕ CONNECTIONS. ο ον σος MYST ВЕ UNPLUGGED UU 


MORE... &£EELCLEMT. 

oN VEN TIONAL. 
DOUBLER S enn SINS 
BRIDGE.. 

E AVAILABLE. s ass 


ux xmas Пап cbe οσο μες GY) мит реа ТТЕН 


ИСЕ РИБО (νιν) ИА 


о y 


CIRCUIT. SOPPLIES. А _STEAD: v S Кете 
— MOLTA E. — (Мат) TO А LOAD... ER OM 


2. mm AN UNREGULATED . SUPPLY LUKE e - 
a / Ма по А. РАТТЕРМ). Ма САм VARY BUT 
= (Vina Va) Дт ο MUST ве Ат LEAST 1 мощ 


νο κο ABOVE DESIRED. Мота CAN 
сык; νο, Vout «ΝΚΑ FROM. -О MA тр PLANNED 


ο αμ Ат, FALLS IM. ОТНЕВ WOR. 
-IRE ..RE GULATOR. ALWAYS USES 
TRE ЗАМЕ. CURRENT q EVEN. 
-WREN THE LOAD IS... REMOVED, 
—CAUXION S 01 Амр, R1 Музт HAVE... 
PROPER. POWER RATING. 


к am. FROM... αμα ЕЖЕ 
A...12.. мо: T BATTERY, USE А. 
— 9 νουτ 1/2. МАтт ZENER DIODE. 


Зе WAVE EQUALLY 
5.0202. 05Е το. 


WAVE. Ἔρι: SEE | | FROM. EXCES 
ABOVE (LET. A. умом). 


sess κο καμια εκ 


МТЕСВАТЕО CIRCUITS ВЕСЕЛИЕ |. MORE _ 


ATTENTION Вот BOTH... 
ВРО АВ Амр EIELD-EEEECT TRANSISTORS HAVE МАМУ APPLICATIONS.. 


MOISTURE LEVEL OF. бой .1N (6-Ч V, 500 oHM «οι. МНЕМ 
YOUR GARDEN... ADJUST. R2. FOR... .MOISTURE... LEUEGC...EXCEEDS. А ___ 
ER READING ΟΕ. 1 мА. .MHEN....LEVEL..SET...6Y.. 82... RELAY... 
SolL...MaMSTURE...1S..AT. DESIRED... CONYTACIS. THEN USWITCH ΟΜ... 
VEL. _ METER WILL. THEN. INDICATE ALIGHT. ος. ОТНЕВ . DEVICE. 
ОСН OMER....MOISTURE ....Ενεις. САМ Όετεςτ ВАМ. `. 


OLIGHT ELASRER θα 


— — — |H.METRONOME _. 


— е 


81 ик 51 %# Y SPEAKER EMITS. ATONE .Ὃ. 
. THAT RISES IN FREQUENCY — 


(Ας cl CAARGES)...OPEN  . 


HINT: CHANGE #1 TO... 
-СВАМСЕ υρ- DOWN. ПМЕ ............ 


ЕТТЕН _с\йсшт.. PRODUCES.. 220 МОТ 
PULS ES .OE...DC...WHEN...POWERED. ........... xd. 
„Ву А 9-мост. BATTERY. М 
к πεν PRODUCE αρ το. 170. νοιτ5... 32 

κ e. —A..FLASHMLLGH.T....CELC. C BUT 0. 

N а МАУ... НАМЕ То. EXPERIMENT МЛ... 
CA S... VALUE. 


-— 


__ОМЕ 08. МОВЕ МФА. 
АМР... τηβοωςΗ.....Α............ " 
p r L= 120у 10.63 V. AM SERIES. RESISTOR, s. 
elei ее .TRANSEORMER 


[O BURGLAR. — ALA RM 


POWER. 15 DISCONNECTED). WHEN.. MAGN ET. елеме - 
—SWAXCHB... 1S... OPENÉEI МИмбом. Бош 

16 ВКОкКЕМ. В1: SET το. MAXIMUM. ο... 
Ju MALUE . DISCONNECT ONE LEAD. т » 
ο SWITCHES. /Εοις.... THEN. REDUCE VALUE... 


es a NUT. МАЕМ. SUPPLY. 
——— P" ——— -— NOTE 5. ASSEMBLE МТА Амр... 
- — —£DOMCEAL 1815 SYSTEM νητη. «ΑΕΕ. U U U UU 


τοι πεί -SHORT WIRE _ 
ERE E : ANTENMAT 3. S 


Б 


" | ом". .<ONTACTS το. 
NERONE овтЕст CPLASTIC соме, ЕТС.) ОМЕ А — AE. RELAY. TOUCH CONTACT... 


от σα ТҮГІ 2% сі a 


ον ааа дан 9 Аро. МАХЕВ. 


ЕЕ Y. : κος ЕГУ к-т Lek f 
кырышы UP TO LS MINUTES ^ PIEZOBUZZER σσ Ι΄ μμ 
πμ μας ΗΕ ns Mo 


вт 51 To "RESET" (вок _ 


X ALLOWS тмо Со 
TIME” BUZZER WILL ВЕ SILENT ——— MORE) MICROPHONES 08. ОТАЕВ — 


{UNTIL DELAY 15 COMPLETE. BUZZER DEVICES το. ВЕ CONNECTED ЛВ... 
WILL THEN. SOUND, ІМСЕЕАФЕ С1 ТЕ ΑΝ AMPLIELER | В Ам . 
CONTROL ATTENUATION OE... 


LONGER DELAYS. R. 
_RESISTANCE DURING ЕАСА ANPUT.. THEREFORE. 61 


ο... [RESET MobE (SP EEDS UP RESET) Амо В: ARE. BALANCE. CONTROLS... 


ΜΟΞΕΕΤ.. САМ. ВЕ USED. 
VARIABLE... RESISTOR. 


— l LONG. 


PIEZOBUZZER....... m 
Сов. PORTABLE 5 
RADIO, MIGHT ETC). 
бо NOT. EXCEED. 
„POWER. RATING.. 


Е. C1°s 


E URATION TIME DELAY а ите. 


© 
ο Ε 5 ΜΟΞΕΕ с са сів CUITS _ " 


FRO. м. OTHER. — CIRCUITS. 


GAIN... CVoLu ME)... 


СО томе. GENERA 


+9 TO + ги 


nu dea : EET 641... а 
а ρε T ов. und | ος με Т] OR. SIMILAR... 
jal ж 


Т DISCHARGE CYCLE... THE... RESULT... 
JGLOWS...DIMLY.....R2...CONTROLS....... 1S. AN... AUDIO... ER& QUE NCY... ou 
FCASH...RATE...AND. CAN ВЕ | TOME... WBICH.. 15 EMITTED. ВУ 
FLASH РЕВ `` SPEAKER... TM S. Си. 
ЕЕ BELOW). 


URS IL ра. 


-В5| Ке. 


SHOWS TYPICAL FEEEQUENCIES.. E 
WE: : : E Ci πο. ALTER. ТИЕ ooa 
— | SN E ы АМ. ЕКЕООЕМСУ RANG 


RAMP GENERATOR 


ON С1 Амр OUTPUTS ιτ... 
ΠΜ ΜΉΝ ШЕ - ed Аз А ВАМР (ок Атон". 
И сам МАМЕ). 63 сомтво5 THE. Ὃ. 
->< Š ВАЛЕ AT Which вАМРр UU U 


a mte eed coli S. CIRCUIT... PRODUCE: 
n REMARKABLE УАМЕТҮ. M 

еб i ад 800005, Аб SBOUN, мо. 
Ва CHIRPS" AT A РАТЕ .... 


ο МАЕМ Му 15 ВЕЈОМ Ма ОЕ 
Ё Е 21. .SELECT. Мо OE Б1 ГО 
LII» Е DESIRED TURN-OEE. .LEVEI 
Jez THIS CIRCUIT САМ ВЕ П5ЕО 
DACATE МНЕМ VOLTAGE J s. 
А BATTERY. Сунжа «ΑΝ............... 
POWERING . 
S BELOW. 
VEL. TAIS 15 Ам EXCELLENT. 
(AMPLE ОЕ А SIMPLE, YET 


Дед Sd s 
s μμ КТШ 


ο μα SIZ NORMALLY.. Зе 
PEN. ο ο... S. 
NORMALLY 1 


айша CLOSE 51. TO TURN ом ΤΗΕ... 
SCR Амо з0Рйу CURRENT 

TO... THE... LOAD. ОТНЕ. ScR WiLL қ 
ον РЕ МАІМ ом.. AFTER. lcge £n ? GLOWS.. 
UNLESS... TBE LOAD Рот 
с. MOTOR Ути. 
BRIEFLY... OPENED... 


DE 
.. THROUGA. 
NEId 


| IN CL 1S 
. Y... DUMPED" .. THROUCH... 
T ВЕ LED. ΤΗΕ. 5ος... 
«2 (Ам? LED). THEN... TURN S... 


RIAC CIRCUITS Νε 


LL Мороны = 
к x = 

V ДА. GLOWS WHEN 
Si AS CLOSED. .. 
Lí.DoES NOT Glow U 
uM WAEN 851 15 OPEN οτος; 
ATIONS o а ομως 
βιΑςς5..ΑΕΕ ОЕЗСМЕВ 5 PECIEICALLY Бов. AC ορ ΕΡΒΑΤΙΟΝ.............. са 
ДВЕ SURE ТО ОВЗЕВМЕ Со. ΜΟΝ SENSE. SAERTY- _WHEN ИКЕ 
WORKING MITHA HOUSEHOLD ИМЕ «υρβεντ!ὶ MAKE... SURE. s. 
— ALL CoNNEcTIONS то Ας. LINE ARE .LNSUCATED ОВ ENCLOSED. U 
E Dl свт  DIMMER. CIRCUITS... NC πο Кылы аа асана 


IHE. тт... OSCIL LATOR. E" WATCHES. 
Дом ΤΗΕ TRIAC, Амор THUS 
-ПАЕ ΓΑΜΟ. Ат А RATE. 


— CON TROLLED Ву к1. 01: 2N4841. ов SIMILAR ЧІТ. " 
2. 120 мот Мммев RI SENSE е оро си серия така 
сие ος κο кан а TAS 15 вом МАМУ HOUSE ROLD пл 
ща ΣΩ -DIMMER SWATCHES АЕ МАРЕ... = 
- зет Аг 41 САМ ВЕ ие πο. 100 МАТ . ши 
41  22к МА ао LAMP. USE μεατ............. = 

s E S [а SINK ον. IRIAC ΙΕ IT BECOMES... 

МЕ ом Ва Вот. TAE. БАС 1S А s o sees 
ДЕВА ο Sock JL. PIDIRECTION AL TRIGGER ϱριορε..................... 
ра и САЦтоки THIS CIRCUIT MYST ВЕ 

өрті (ecce Cm " ULLY ENCLOSED. АТ ALL TIMES UU 
aE Боу MR i NHEN POWER 15 APPLIED h U 

= = SIN.SULATED ENCLOSURE = αν μμ πμ σα 


БЕ μι μμ ώμος Jal ll 


am 5 ар ENTICAL 
— FLOP. TBAT. TRIGGE. 
REPEATEDLY. 


TRANSISTOR 5... 
EXC). RA. Амо в: 


.GLOWS. WHEN. .V* REAC BES | T НИНЕ 
НЕ _ g REA KDOWN МИТАФЕ | 
E (Ма) OF 175. ZENER + Усер _ 
ВЕ SURE το. 95Е INDIVIDUAL < 
Rs. Еов БАСЫ (ЕР. C SEE. 
FACING. PAGE.) -THE CIRCUL 
АТ КОНТ PROVIDES А ВАК 01 
ο GRAPH. READOUT МАЕМ | 
ως DENERS. WAITH PROGRESSIVELY LEDI 
МАНЕР: Ма АВЕ OUSED.. 
—.СОММЕСТ. ZENERS IN ЕМЕС. 
TOTAL _ Vz... 


бер ИЕ MICONDUCT 


s Плант мет 


O LIGARI ACTUATED RELAY. a CUITS 


11. phoropEsisroe |... — 2. PAOTOTRANSISTOR _- _ 


ЕТЕ 15 SENSIMWITY ———— 
— CONTROL. S wm 


RESPONDS FASTER тыры PHOTOS с 


POTE RELAY. | REMAINS... -ACTUATED. FOR... RESISTOR. СИСИТ МО ОЕА. 
ке TIME..AETER. Мант. REMOVED. WHEN. . LIGHT. 15 REMOVED. 2 


RELAY. 15 ACTUATE. DARK. ПЦент ом 01 DEACTIVATE Sne 
τι 15. DARK. RELAY. CALIBRATE мин Вал. 


AUDIBLE LIGAT. Pi 


Pis ΝΗ .SOLDER. ΒΛΑΑΡΕΝΣ. а. 
m TMS AS . AMONG. "S - ее a 
Бат ЦЕМТЕРЛА МАМ Є... CIRCUITS IN тв. USE КЕ σεις ТО. СВАВСЕ TWO. 
Ecok. VARIOUS... PNP Амр NPN МСА. — соввЕМТт ЕВОМ SOLAR. 


ΤΗΕ... τονε. FROM CHARGING RATE БОЁ NICADS! Ури. 
— ЂЕ. SPEAKER INCREASES IN САМ MONITOR CURRENT Вн 
ЕВЕСОЕМСУ. АЗ. ТВЕ. ΙΜΤΕΝΣΙΤΥ... CONNECTING -MULTIMETER BE TWEEN ..... 5 
IOE..LIGAT..ON..THE..PHOTORESISTOR  ΝΙςΑΌ5. Амор 01. INSERT. SERIES. 
RÀ NCREASES, VERY SENSITAVE l RESISTOR. OR -REMOVE SOLAR. СЕМ. s. 
: OPERATE. CIRCUIT МА то. REDUCE CURRENT, 01 KEEPS U М 


по А зЕМЕ5 or СискЅ, ТНЕМ “| THROUGBA SOLAR ζσειι.5..ΟνΗΕΝ................. 522: 
ποκα SHINE BEAM FROM... FLASHLIGHT. ON.. DARK) SOLAR cELLS АВЕ ЕВ АС! Е....................... 
SOLDER AND MODNT WITH CARE. . Е 


ACROSS. рРомвв Рм5.. QE. EACH HERUM ἘΝ 

INPUTS MYST NOT EXCEED +S.2S V. U TTL. CHAP... IN... MULTI - CHIP. CIRCUITS. 
INPUTS. 5800450. ALWAYS 60 З. REMEMBER TTL...USE S... 

[SOMEWHERE (Nox. LEFT FLOATING)... MORE. CURRENT ТААМ LS OR CMOS 


[3 O το 9 SECOND. (ок MINUTE) TIMER 


+5у 


—1585 ми ВЕ «ουΝντεὺ ΒΥ. ΤΗΕ... 
47990... TAE. ..2448.. CONVERTS THE... 
JACO... OU XPUT...EROM . THE... 7490 рең 
— INTO 22 SEGMENT... DIGITS.. ом Ам. 
ПЕР ер вм, _ ADYUST 81 Амос 
— Е ОВ. рЕЅ\ВЕЮ PULSE RATE. TO . 
SPD... ADDIXION AL. орел: _ _ 


же RS... BASIC... CL RCULET. 
>. MALL. соомт PULSE, 
πιω μμ —— ΕΡΟΜ. OTHER с! Вси! 
______ЕММАМАТЕ . 555... 
AND. АРУ PULSES... 
— (S VOLTS ΜΑΧΙΜΙΟΜ).. 
τὸ 2490... 


-Омире- ΕΥ- 5. COUN TER Dl ΦΙΝΙΡΕ-ΒΥ- 10. COUNTER 


PULSES. BY 5. ОК το υ5ε. 
L IAT МРТ ФЕ CIRCUIT. ABOVE. АТ 


EMOS -CIRCUITS LU Uu ϱο μωρο. 
ДОРЕВАТ МЕ ВЕСИ IREMENTS _ ПАНАМ, LAN. |G PRECAUTIONS ПЦ 
ДІ. ΤΑΕ. POSITAVE |. POWER. το А 1. PLACE «Μος. ICs. PIMS. DOWN 
MOS...CHIP. (Мор). CAN RANGE EROM ONAN ALUMINUM гош SHEET OR 
—— 3 30.4.18 (ος. 18) VOLTS. USE .. TRAY. WHEN. THEY. ARE. NOTAN А 
—JPOM ER SUPPLIES. Ом PAGE 125 CIRCO AY ος. .PROPERLY...STORED,  Ὃ 
Z-NEVER. STORE.CMOS. ICs JN. _. 

in NONCONDUCTAVE PLASTIC "SNOW. |... 
СЕКЕ e Mop — TRAYS „ ВА65 ο. РОДАМ. PLUG. а 
h - _ЛАЕМ АМ U CONDUCTIVE EDAM ορ. 

T ГОАМЕР |. PLASTIC U WRAPPED м __ 
lur. ВЕР SERM Ut ммм ο 


ο απ ec —  POWERED. IRON TO SOLDER PINS — 
2.ΙΝ πες” «ΕχςΕΕ. ΗΕ е 


Жей 4. М! Авр. Ам. INPUT SIGNAL то А. DRAN. STATIC CHARGE ОМ YOUR . — 
ΑΝ... ТУТ смоз СІВСИТ,  Во0м ву τουςΗιν. GROUNDED OBIECIT.. 


Γι βουνεειεςς . Е Sw. тс m 


Есалы іы азды ды 
IN —— 


м ELASH МӘР 


CHANGE С1 AMDOCZ τὸ СНАМЕЕ RATE, _ ` 


— 

Va 
ΜΙΝΙ RADIO. TRANSM| R Γι ςΑτευ" τον 
ὃ ΑΝ. ος μάς ANTENNA — Α 


14 
Е Ч — 
E таз [ We ERG 
κ 
τα FIXED ОЁ VARIABLE Е 


uú γ΄ 1ο. 5 
R еч 
|| 100K 


ЗЕ. ТОМЕ το МЕАВЕҮ ВАО 

UNE... RADIO. AND 7 — SBOWN. Фмв 1,8 к 
— [TONS...... -JSE..INSULATED. TOOL. TO. TONE сі AND R2... CONTROL... 
УМЕ 1. 2.ς ΜΕΝΟΥ... Εξ. CONTROLS 
—EREQUENCY. 05Е 1-2 FEEY OF  VOLUME. 1МРИГ САМ ВЕ .SWATCH 
== RE EOR- ANTENN As | OR (бек SIGNAL. 


X10. AMPLIFIER _. 


Е55. 51 МОМЕМТАРІА 
TYPACAL TEST RESULTS: 


υΜΕΕΕ..  ΘΕΝΕΡΕΑτοὶ 


шекер 4 SEQUENCER U 


[USE πο. Астыма IWY | 


L| MODEL...RAILROAD CROSSING FLASHER LAGHI. S М 


Е re RLA D МОМ. U ΜΡ 
μια οσα σνακ ышты —PAQOTOTR ANSISTOR | 


Е —ANERARQRED ЕР 5 
AND SERIES RESISTOR) 


LEDS. FLASH. ALTERNATELY WHEN ТЕЛІМ. BREAKS LI 
QI ΟΕ. 02... LEDS.. CONTINUE. FLASHING умти TRALN. PASSES. SHI 
101 AND. 902 Евом Воом LIGHTS... WITH.. 1" HEAT SHRINK- TUBING. 


БОҚ DETAILS SEE. 
THE FORREST. MIMS.. 
ειβουιτ.. SCRAPBOOK" 


APPLY... . CONTROL. S6 ALS... 
РСВА INPUTS... T. 


a Aaa Εν ETC). 

USE... WAT. A... LET Ds. FOR... 

E- CATCHING 

FOR“ BUCKET- BRIGADE. 
— OPERATION, ΕΟΝΝΕΕΤ. P 

ытыы у 5 OE ΕΙΕ5τΤ..101: то Рам 

13 (hor 12) ог SECOND, 4013 


Б ss ss 


| LINE Ае ЛАБ а... ра =s =. 


Ὁ CAN. MAKE Ам AMÁZING VARIETY OE CIRCUITS WITH ———— 
JLINEAR ICs. ВЕРЕ ARE A. ЕЕМ ОЕ THE МАМУ РОВ ТЕЗ. и 


ей ENT DIO. AMPLIEIE R 


DYNAMIC MICROPHONE, 
|RADIO, EIC... ΤΕΝ... 
J ALSO матн свещите. 


Е а СЕТИ 107 | πο s ТИЙЕ 


Ὁ Е AMPLIEIE Dus —_ 


JEROM LED INTO . ` 
JNARROW _ВЕАМ. . 


Ἴβυπυςτ 81 AND... 
Ве вой BESI .. 


--ИЗ PERCUSSION SYNTHESIZER _ (BELL , рвом, ЕТС.) 
U T R2 AND Ri. AY. 
R POSITIONS... ADIUST 
М РАЗГ POINT. WHERE... OSCILLAT.ION.. 
~ STOPS. CLOSE St. .ADIUST.RZ, 
c RS Амо Rd AND. ТЕМ AGAIN 


Ag я t _toopF .. 
PHOTORESISTOR 


|SwircHES. ΟΕΕ ΜΕΝ. THE. ΙΜρυτ..... ËBU22688 з0имр5 МЈНЕМ {1ΘΗΤ. 


ο THE LED GLOWS THE LED U U UU 


VOLTAGE .RISES. то А 1(ЕМЕ | _ EALLS TO LEVEL DETERMINED 
DETERMINED. Ву В1 EXCHANGE “В2. REVERSE. 
CONNECTIONS.. το..ΡΙΝ5. 2 AND Z Рм5 2 AND. 
EVERSE OPERATING MODE, |“ МНЕМ LIGAT 


ШЕМ. OFE ΙΦΗΤ5.. Амр ВОТАТЕ. . К 
пра пуст PAST POINT. WHERE... 
LED 2 _ .GLOMS. CIRCO IT ми 
TEN RESPOND LIKE .. THIS i — 
(81 4 R3 CONTROL. βΕ5ΡΟΝΞΕ)........ 


А тВАМЗЕ: RMER RATED АТ THE .— 
PROPER... VOLTAGE... Амор CURRENT... THE 
—JREGOLATXOR... WALL "енот DOWN T IF THE CHIP. 
— .|JBECOMES....OVERRAEATED.. FOR EEST RESULTS... 
APPLY... SILICON E COMPOUND... ВЕТМЕЕМ TAB 
АМО... AEAT. SINK. AUG. CONNECTIONS 
m TQ. TRE AC LINE МОЗГ ВЕ IN SULATE 

ОВ. ЕМСС ОЗЕРА U  _ _ _ 


- моста Ат от 
μα 5 AMPERES. ..Ri CONTROLS... Ψουτ..... 
ЈЕ Νουτ.....Όοες...Νοτ..6ο. το 1.2 VoLT. 
JMANAIMUMA. В МАУ. Νοτ. ВЕ АМЕ το 
| |: SUFEICIENTLY LOW RESISTANCE, 
(та бвощо HAVE 25 VOLT. Сор. HIGHER). 
SECONDARY Амр BE 


-51 o MOMENTARILY το... - ο μοι рыбы қа а ТАР 
TIMING CYCLE. RELAY PRESS 51 AND THE SPEAKER. 
WILL... ВЕ ACTUATED. СЕР EMITS. А ТОМЕ. RELEASE 51 
IN). мъти CYCLE 15. COMPLETE. ΑΝῸ.. TAE. τονε. CONTINUES 
ÑA AND Οἱ... CONTROL LENGTH FOR... SEVERAL... SECONDS... 
OE TIME DELAY oo ΣΕ... МЕУ... Амо. 8Η... CONTROL . DEL АУ... 
LARGE... VALUE FOR <1 ТО СЕТ. CoNTROLS ЕВЕФОЕМСМ... 
LONG. DELAYS. С ест МЕС 7555. ONLY... 

RESPOND... 10...L0GLC... PULSES . ТОО 


M ACUES.... МОМ 
GE... UL S E. 
RATE... 600... 


О мент 6 DARK DETECTOR .. 


πμ πα NET AND Cl coz C 


— WHEN SI. 


Ро. ом ту. тЫ 


------ӘРБАКЕК Е115 А 


ILLUMINATE S. ΤΗ 
PHOT ORESISTOR. 

— MBAEN. 5415. 
— POSITION. "D," THE 
SPEAKER....É A. 
lae TON E МНЕМ. TAE. 
PA OTO RESISTOR 
Кет ες ΑΙ Ν 


Ë [&- -LSYAIE. TONE G ЕМЕВАТОВ . 1 EVENT БАШ ОВЕ. AL ARM 


ταν 


WHEN POWER. 15 APPLIED, ТЬ 
SSS ΕΝΙΕΑΣ А пмс. с 
UNLESS 51 15 |. CLOSEO... BEFORE. 
THE CYCLE Ем05, THE Р1Е20 
BOZZER . SOUMDS.. ΤΗΕ. CYCLE 
САМ ВЕ RESET. ANY... TIME 


OPERATIONAL. AMPLIFIER, EPOS YAA A ___ 
ОРТАСАЫ COMPONEN 


BATTERY, 11,44 
BINARY. 8183. 
BIPOLAR 48, SL, 104-108... 
32-258, 36-31... 
Сівсмт,.20-21,52,.90___ 
CMOS,..3 8 116-121. 


Е RENTIATOR 
GATAL, 24,80.. аз. 
DIODE , 44-47.,26,82,101-103 
DIRECT... CURRENT. „14,306 
..ÉCECTROMAGNET, "is. 
-ЕЕствомАеметис SPECTRUM M 
o ELECIRON 8-3,.42-55,.62, ον ЛО... 

.. ELECTROSCOPE. ‚11. no € 
FIELD- EFFECT, 52-56, 11... 
ELOP, 88-89, 44, 116... 
ОАЕ BO 82:87... u 
GROUND 21... 
қ Т JNSULATORA 12,45 
XEGRATED...CI£CULT.,.28-95..— 
IYEGRATOR,.22. — 
INVERSE SQUARE. LAW, 6S. 


RELAYA.2S, 28,114,118 
RESISTANCE 14... 
RESISTOR, 28-31,4.642.,21 
SAERETY, 18,435,985, 100,111,125...... 
SCR, 58: " 41a... SUR 
. SERES, 20-21,31, 35, ТЕТІ 
SEMCONDUCTOR , 42-4 
~ SEQUENTIAL 887380 
зема 22-21. 
ο SALA CON 32.42, 12 
СМЕ. ΜΑΝΕ 18. 
SOLAR СЕН. 
SOLDER, 38... 
SOLENOID, 15. 
БРЕАКЕВ,. 2 
ΕΙΕΕΤΑΙςΙΤΥ.10. 106118... 


-31, μια. 


-юМ..8. Е = (Е5),.25.,726..58..80 U U 
μα JUNCTION. ЕЕТ,-52-53..56,106 To THERMDELECTRIC., 17... 
μα SCR, Ik — Мукаетов, 58-01, 110 
LENS,. ще: ει ων Део TIMER  95,100л1014.117, 146. 


АНЗЕОВМЕВ HO -d1 
ΤἑΑΝ5Ι5ΤΟΒΙ. 88-59 74. 
ni T 


LIGHT, i 1,63, 66 768,72,111,114,.122. 
LAG. HT... EMIT TING...DIODE, Че, 66762.112. 
_LINEAR Сте), 79,92,95. 
MAGNETIC: ЕЕ 0.13 
METER 13,25,14 u — M a ХИ я ; 

MICROPHONE -2 VOLTAGE 14, ΝΡ Нант το τν әсі 
MOSEET,.54-55,.56, 102. OLYAGE REGULATOR, 45,103,125... 


254,284, 83, 104... 


Im 


οισε 11-13. 
NUCLEUS,.& 


